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New Stone Working Machinery. 





We present with this, two improved stone- 
working machines, made at the Lincoln Iron 
Works and Machine Shop, Rutland, Vt. 
The planing machine is particularly adapted 
to planing flagging and building stone. It 
will plane a stone twelve feet long, eight 
feet wide, and three feet 
thick. 

There are two tool 
stocks mounted on the 
cross-head, both of which 
can be operated from 
either side of the machine; 
in addition to these there 
is a tool stock mounted on 
each side post. Each tool 
stock will carry seven 
tools. The tools may be 
set to plane a smooth flat 
surface or, by using tools 
of the proper shape, 
moulding flutings on col- 
umns, and similar work 
may be planed. The tool 
stock when full of tools 
takes a cut fifteen inches 
wide. All tool stocks have 
lateral ard vertical motion. 

The cross-head is secu- 
rely gibbed to the posts, so 
that in heavy cuts it can be 
rigidly fastened. 

The platen is operated 
by a hammered iron screw, 
six inches diameter, square 
threaded, and one and one- 
halfinch pitch. This screw 
is driven through friction 
wheels. The platen is 2} 
inches thick. It runs in 
ways under the tools, but 
on friction wheels at the 
ends, the rolls being used 
to reduce friction, and be- 
cause they are much more 
easily kept clean. All 
bearings, so far as practi- 
cable are dust proof. 

The stone jointing ma- 
chine is for jointing the 
ends of work, such as 
building stones, flagging | 
stones, etc. The platen is 
operated by a screw, upon 
one end of which is a 
friction pulley, driven by 
friction wheels, running 
in opposite directions. The 
tool stocks can be adjusted 
horizontally and_ verti- 
cally. The uprights are 
bolted to the movable 
platen. 

In operating, the stone is bolted to the 
fixed table, and one tool moves up to the 
center, then when this tool backs out the 
other moves up from the opposite side to a 
little beyond where the first tool stopped. 
This method prevents chipping or breaking 
the edge, as would occur if one tool ran 
entirely across. 

Both these machines appear to be de- 
signed and constructed with a care not usu- 
ally given to machines of this class, with a 
view to doing first-class work and a good 
deal of it. 






The Lehigh Valley Railroad Locomotive. 





Mr. Alexander Mitchell, Superintendent of 
the Lehigh Valley Railroad at Wilkesbarre, 
Pa., has recently finished his locomotive, 
built with the Strong valve gear, and the en- 
gine is now in service pulling fast passenger 
The engine works very well, and 


trains. 


MacningE ror PLANING 





I 


i 





For Sale Everywhere by Newsdealers, 





“= NEW YORK, MARCH 14, 1885. 


sion, yet she works smoothly without any 


pounding in passing the centers. Mr. 
Mitchell does not believe that the locomo- 
tive is yet by any means a perfect engine, 
and he is not contented to follow established 
forms blindly without trying to make im- 
provements. He designed the first consoli- 
dation engine, and made it a success con- 





STONE. 








STONE JOINTING MAOHINE. 


Mr. Mitchell is satisfied that she will prove a 
but the matter cannot be settled 
till comparative trials are made, which will 
be undertaken when the weather permits. 
In working her way through heavy snow 
drifts the engine showed high tractive 
power and adhesion. The engineer reports 
that she steams particularly freely compared 
with others of the same boiler capacity, 
which is probably due to the smaller quan- 
tity of steam used by the improved valve 
The 
engine isrun with scarcely any compres 


success, 


gear providing a superior distribution. 








trary to the expressed opinions of many 


leading railroad and mechanical authori- 
ties. 

Many other important improvements on 
the minor parts of the locomotive have 
originated in his works, and his standing 
motto still is progress. 

The performance of the last engine turned 
out by Mr. Mitchell will do much to settle 
the much debated question whether or not 
it is possible to put a valve motion on alo 
comotive that will results than 


give better 


the link motion. 
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Unbalanced Bodies in Revolution. 





By J. C. Hoapiey. 

‘*T am one of those people who love to be 
refuted when in the wrong, and also to re- 
fute others when they are in error, who, for 
that matter, take no less pleasure in being 
set right than in setting 
others right. I hold, in 
fact, that the gain in being 
convinced of error is the 
greater gain, inasmuch as 
it is deliverance from the 
greatest of evils.” | Plato, 
Socrates log. in the Gor- 
gias: freelytranslated 


from the French of V. 
Cousin, Vol. 3, p. 213. 
Paris, Bossange Freres, 
1826. | 


Having a life-long habit 
of accepting the results of 


observation and experi- 
ment as the basis of all 
knowledge, by which 


opinions should be modi- 
tied, and to which theories 
must be made to conform, 
I so accepted—not without 
reflection, but without ex- 
periment, and with too 
slight examination — the 
statements put forth by 
the Defiance Machine 
Works in their little 
‘Treatise on the Art of 
Balancing the Rotating 
Parts of Machinery ” [To- 
ledo, O., Edition of 1881], 
as most concisely stated 
in Maxim H, p. 82, as 
follows: ‘‘If there be 
within all parts of a circle 
described by the center of 
gyration of an unbalanced, 
rotating body, a sufficient 
amount of matter to resist 
by reaction the centrifugal 
tendency of an excessively 
heavy portion, such heavy 
portion will strive to re- 
cede from the mechanical 
center so long as the im- 
pelling force, applied at 
the mechanical center, 
continues, and is opposed 
by inertia; but when the 
inertia is overcome, the 
heavy portion will ap- 
proach the mechanical 
center.” 
/ The 
above language is plain, 
although the language 
itself is not free from ambiguity: but the basis 
of authority on which it reposes is to be found 
in the leading paragraph on p. 31, under the 
heading, ‘‘ Maxims,” which is as follows: 
‘‘In the course of extended and costly ex- 
periments, conclusions were reached which 
seem sufficiently stable to be regarded as 
laws. For convenience of reference, and 
for conciseness, we arrange them as such.” 
Accepting, in good faith, these surprising 
results of ‘‘extended and costly experi- 
ments,” I sought for some menstruum which 
render them soluble, so that they 


meaning of the 


should 
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would mingle with such knowledge as I al- 
ready possessed on the subject, and found 
one, in appearance at least, in the analogy 
of the gyroscope. As this fascinating in- 
strument, when made to revolve at a certain 
speed, sustains its unsupported weight 
against gravity, to which it yields when the 
speed is reduced too low, so, I thought, an 
unbalanced rotating body may (as these ex- 
periments are said to prove it dves) revolve 
quietly at a velocity sufficiently high, al- 
though shaking violently at an inadequate 
speed ; and the familiar example of an un- 
balanced emery-wheel, which shakes a whole 
building when first set in motion, but 
‘* sleeps” as quietly as if perfectly balanced, 
when it has attained its full speed, also pre- 
sented itself to my mind. I therefore ac- 
cepted the statements of the ‘‘ Treatise,” 
provisionally, but intended to make an ap- 
paratus illustrating them at some convenient 
time. 

During the interesting and very courteous 
discussion in your columns—discussion ex- 
cited by my incidental and quite uncalled- 
for remark on the subject in my article on 
‘Balancing the Running Parts of Steam 
Engines,” in your issue of Nov. 29, p. 4, 

I have made many experiments with the ap- 
paratus shown in Figures 1 and 2. Misa 
mandrel, or arbor, of steel, } in. in dia., 12 
in. long, with a boss near the middle of its 
length, in. dia., for the seat of the disk, D, 
with a collar { in. dia., against which the 
disk is seated. The disk, D, is of brass, 3 
in. thick, 6} in. dia., with a short hub on one 
side, making the length of the hole where 
seated on the mandrel, about } in. The man- 
’ drel is quite true and straight, and has good 
centers, and is hard- 

ened at the ends. On 


' 
removed, 


wards the edge of the disk, turning the feed- 
ing-screw, step by step, about 5 degrees at a 
time, suddenly, while I could distinctly see 
through a space left between the point of 
the tool and the surface of the disk, a spite- 
ful shower of chips against my eye-glasses 
told me that I had marked the protuberant 
side. Examination showed that a mark ex- 
tending about 90 degrees, from m to n, Fig. 
2, extremely fine at the beginning and end, 
and deepest at the middle of its length (at ¢) 
proved that the heavy side of the disk was 
most protuberant when revolution. | 
again tried, with greater care, turning the 
feed-screw only about 3 degrees at a step, 
to make a lighter, shorter mark, and suc- 
ceeded in a measure, the mark now extend- 
ing only about 68 degrees, from a to c, with 
its center again at ¢, as before. The center 
of gravity was not, then, exactly opposite 
the hole from which the screw-plug /’, was 
not in the line o g,—but in the 
line o e, nearly 9 degrees from v g. 

We therefore know that the disk was not 
in perfect balance when the screw-plug was 
in place. 

The screw-plug weighs 66 grains, 


in 


and 


66 


a) .00943, which is its weight in Ib. avoir- 
700 


Its centrifugal force, when revolv- 
ft., ra- 


dupois. 
ing 3,760 times per minute, at 0.25 
dius, was 

KF 


3,7602 x .00948 x .25 x .0003409*— 11.362 


that is, less than 0.01 Tb. exerted a force of 
11.362 lbs. to spring the mandrel, equal to 
1,205 times the force of gravity acting on the 
same mass. 


but it was about as high as I liked to em- 
ploy with an unbalanced disk running on 
centers. As it was, it gave to the mass of 
the screw-plug, weighing 0.15 oz., at 0.25 ft. 
radius, a force of 181 oz., equal to more 
than 1,200 times the force of gravity; and 
certainly, up to this speed, the throw of the | 
unbalanced disk was constantly towards its 
heavier side. 





>> 
Machine Shop Wages in Europe. 





In 1879 the Department of State pub- 
lished an interesting volume on the ‘‘ State 
of Labor in Europe,” being a compilation of 
Consular reports on wages, cost of hiring, 
and other particulars from the principal 
European countries. It attracted wide at- 
tention at the time. In our issue of Sept. 
20, 1879, we copied the figures, given in that 
volume as the wages of machine shop men 
in several countries. The State Department 
has now published another volume of U. 8. 
Consular reports entitled ‘‘Labor in Europe,” 
which is decidedly interesting. In the 
former reports the rates of wages given 
were those of 1878, in the latter those of 
1884. We have made a number of abstracts 
of rates of wages as given in the new 
volume, which are published below. In 
some cases we give the rates prevailing in 
the same place in 1878 : 

Newcastle-on-Tyne, England (per week 
of 54 hours for men in a railroad shop): fore- 
men, $11; erectors, $8.66; fitters, $7.33; 


boilersmiths, $8.30; blacksmiths, $7.13; 
turners and machine men, $6.39; brass 
finishers, $812; pattern makers, $7.39; 


laborers, $4.69; stationary engine drivers, 





Mr. Dockery, Consul at Leeds, gives a 
general idea of the way iron workers live in 
that large manufacturing city : 

‘* An iron refiner, forty-nine years old, has 
a wife and four children, the eldest a boy of 
eighteen, the youngest a girl of eight; 
earns $8 per week; his eldest son earns 
$1.68, and his eldest daughter $1.02 per 
week, making a total earning of $10.70 per 
week; the boy is an apprentice at the file 
trade, and the girl runs a machine in a 
clothing house. Food—Breakfast, bread 
and coffee or tea; dinner, potatoes and 
meat or bacon; supper, same as breakfast. 
Occasionally the children go without supper. 
Only manages ‘to keep body and soul 
together.’ ” 

Barmen, Germany, (average wages per 
week of 63 hours): machinists, $5.00; turners, 


#4.28; planers, $381; drillers, $3.45; 
model makers, $5.00; foremen, $7.14; 
machine laborers, $3.45. In 1878: machin- 


ists, per day, 51 cts. to 71 cts.; iron mould- 
ers and boiler makers, #4.64 a week ;_ labor- 
ers, 47 cts. a day. 

Strasburg, Germany, 
hours): machinists, $5.85; 
turners, $5; planers, $4.20. 

Berlin, Germany, (per week of 60 to 78 
hours): machinists, $4.45; blacksmiths, $4.76: 
moulders, $4.53; laborers, $3.42. 

Cork, Ireland, (56 hours a week): machin- 
ists, $7.79; fitters, $8.03; moulders, $7.79 ; 


(per week of 60 
moulders, $5.10 ; 


foreman moulder, $12.16. In 1878, ma- 
chinists, $1.09 a day. 
Department of Gironde, France, (per 


week of 60 hours): machinists, $7.43; mould- 


ers, $5.11; pattern makers, $6.41; boiler 
'makers, $5.40; blacksmiths, $5.66; tool 
makers, $6.41; ma- 


chine shop foremen, 








one end is fastened a a. — . $16.21. 

small brass disk, or f 7. < Marseilles, France (60 
coupling, C, %in. thick, ” Fig.1 D hours): fitters, $5.07; 
2 in. dia., having two "cr D L boiler makers, $4.63; 
holes, shown at 1’, h’, :) " woe a blacksmiths, $4.85; 
in Fig. 2, a little larger / ol ; | be carpenters, $5.60. 

than the horns, 4, hf, - bal, | | 7 el T ] Brussels, Belgium, 
Fig. 1, which are there- \ ‘or | mn : a al (per week of 60 hours): 
fore quite free in the — Y ? machinists, 5.79; 
holes, but equally dis- ” i = | blacksmiths, $5.79; 
tant from the center of P turners, $5.79; boiler 
the mandrel. A whirl, ee 4 makers, $4.82; mould- 
W, has the two horns, ne L}| 4 ers, $4,63 ; model mak- 
h, h, fastened in the ers, $5.79. In 1878, 
position shown, to machinist, $22 to $38 
drive the mandrel a month; blacksmiths, 
and disk by the coupling, @. This whirl The deflection of the mandrel, computed %5.45. In 1878 (per week of 54 hours) 48 cts. to 96 cts. a day; model makers, 


is loose on a cylindrical seat prepared for 
it on the live-spindle center of an engine 
lathe, which, during these experiments, is 
thus a dead-center lathe. The whirl, W, is 
1.66 in. dia., in the bottom of the groove, and 
is driven by a round leather belt, ,5; in. dia., 
from a pulley 13} in. dia. over head, on a 
counter with fast-and-loose pulleys 6 in. dia., 
driven from a 13} in. pulley on the line 
shaft. The normal speed of this shaft is 200 
revolutions per minute, and that was found 
to be about its speed, by several countings. 

The speed of the disk was, therefore, 
about 

200 13.875 K 13.5 

6X 1.66 

A brass screw-plug, /’, slightly tapered, 
with slot, for screw-driver, is screwed se- 
curely into a hole tapped for it in the disk, 
at 3 in. from the center, and finished off 
flush on both sides of the disk. 

An attempt was then made to balance the 
disk, with the plug in its place. A good 
deal of drilling was necessary for this, most- 
ly on the side opposite the plug; and after 
all our pains, it was still a little out of bal- 
ance, as will appear later. A very light 
mark made with a sharp-pointed tool, at 
full speed, was sensibly—but very little— 
deeper, and more conspicuous on one side 
than directly opposite. The edge of the disk 
was highly polished to render marks con- 
spicuous. 

The screw-plug ?, was then taken out, 
and the disk was set in motion, resulting in 
a vibration very sensible to sight, touch and 
hearing. The outlines of disk and mandrel 
were blurred, a distinct tremor was felt, and 
a clear, low note was distinctly audible even 
tome. On cautiously moving the tool to- 


3,760 rev. per m. 


by D. K. Clarke’s formula, 
Wie 
38000 d*’ 
1=12, 81728, d 
11.362 x 1728 
2240. & 88000. & .0625 
than 0.004 in. The throw was certainly 
more, as the deepest cut, the mark extend- 
ing around 90 degrees of the circumference, 
is about 0.01 in. deep; but a part of the 
throw is probably due to a little looseness 
on the centers, necessary in order to admit 
oil. In one experiment, the centers being a 
iittle too tight, one center stuck fast, and 
twisted off, letting the mandrel and disk fly 
out. 

The experiment here described with much 
detail, was the last of several, all of substan- 
tially the same character, only that some 
precautions, learned by experience, were 
taken in this final experiment, to secure ac- 
curacy. The pitch of the note produced 
was about what was to be expected: 3,760 
revolutions per minute, being equal to 62% 
double vibrations per second, corresponding 
very nearly to C, two octaves below middle 


11.362 


° 2240 


in which W 


05, d4*—.0625 ;—is 


0.0037, a little less 


, {296 
C“ 


2x2 64), and two octaves above the 


64 
2x9 16). I had no 


lowest audible note ( 
means of judging of the pitch of the note 
but by the ear, but have no doubt that it 
was about as above stated. I am aware 
that the speed I used was not very high— 
not high enough, perhaps (in the language 
of ‘‘ Maxim EF”), to ‘‘ overcome the inertia,” 


i 


) +g OOOS8409. 


turners and machine men, 5.04 to $8.16; 
boilersmiths, $5.52 to %8.64; fitters, $5.04 to 
$7.68; foreman of shop, $10.08 to $18 00; 
blacksmiths, $6.72 to $8.16; brass finishers, 
$7.44 to $7.92; engineers, $7.92 to $10.80. 
Dundee, Scotland (per week of 54 hours): 
fitters and finishers, $7.14; pattern makers, 
$7.41; iron moulders, $8.34; blacksmiths, 
*7.29; turners, $7.29; planers, $6.38; slot- 
ters, $5.18; drillers, 45.54; boiler riveters 
and caulkers, $8.01; assistants, $4.71. In 
1878, (per week of 54 hours), fitters and 


finishers, $6.00 to 86.50; moulders, $7.00 to 
black- 


LY OR 


7.50; boiler makers, $6.75 to $7.25 ; 
smiths, $650 to 7.00; pattern makers, 
*7.00 to $8.00. 

Iron shipbuilders’ wages in 
(District of Dundee) (54 hours 
blacksmiths, $6.55 to $8.01: 
hammerer, $462 to %4 86 


Scotland, 
a week): 


$17.98 ; 
$12.63 heaters, 
hole borers, $500 to 8 00, with 
average ; caulkers, 47.04 to $12.15. 

Bremen, Germany. 
week of 60 hours: 


riveters, *7.04 to 18.12, 


average ; 


Average 


blacksmith’s 
; platers and 
fitters, $7.41 to $28.54, with an average of 
with 
$2.18 to $4.12; 


6.44, 


wages per 
Master foremen, #8 33: 


60 cts. to $1 a day. 

Amsterdam, Holland, (per week of 66 
hours): turners, $4.80; pattern makers, $4.92: 
finishing shop, $4.56; foundry, $4.68; 
blacksmith shop. $5.50; boiler maker shop, 
$5.45; laborers in yard, $3.60. 

Switzerland (per week): turners, $5.15: 
smiths, $5.12; boiler smiths, $5.25; found- 
ers, $5.56; core makers, #4.46; brass found- 
ers, $6.56; cast iron cleaners, $3.47. 

Austria (average weekly wages for all 
consular districts): blacksmiths, 3.18: 
brass founders, $3.60; cutters, $3.00: mill 
wrights, $3.10. 

In regard to cost of living in Austria as 
compared with the United States, Consul 
General Weaver writes: ‘The difference 
in the cost of the necessaries of life—food, 
for example—in Austria, when compared 
with that in the United States, is not very 
great, but when the mode of living is taken 
into account the difference becomes very 
striking. Flour, meat and vegetables gen- 
erally cost more in Austria than in the 
United States, particularly the flour and 
meat, as these articles can almost be im- 
ported from the United States tothis country 


engineers, $4.28; moulders, $4.28; fore- with profit. House rent is approximately as 
men boiler makers, $6.66; blacksmiths, high as in the United States; but in the 
$4.28; apprentices, $1.75; machine shop article of clothing the difference is largely in 


laborers, $3.33. 

Leeds, England, (per week of 54 hours) 
model makers and blacksmiths, $7.40 
fitters, $6.96; turners, $5.94; 


makers, $6.96; apprentices, $2.10; laborers 
$4.40. In 1878 (per week of 54 hours) 
machinists, $6.72 to $7.68; pattern makers 
$8.16; blacksmiths, $7.20 to $7.68; engi 
neers, $7.20 to $7.68. 





favor of this country, being about the only 


: article of prime necessity to the laboring 
; man which can be purchased at less cost in 
moulders, 
#7.56; foundry engine men, $5.04; core- 


Austria than in the United States. But 
when we come to consider the mode of life 
, practiced here by the laboring man, the con- 
, trast is very great. Food and clothing are 
, limited to a minimum, both in quantity and 
- quality, the former consisting generally of 
rye bread with figs, coffee and soup, or meat 
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with vegetables not more the once a day, 
in many cases only once a week, while the 
clothing is coarse and durable. Were it 
otherwise the small pittance earned would 
not suffice, even with the greatest economy.” 

Copenhagen, Denmark, (per week of 60 
hours): machinists, #456; turners , $4.92; 
blacksmiths, $4.20; boiler smiths, $3.90. 
In 1878, iron turners, 65 cts. a day; black- 
smiths, 65 cts. a day of 12} hours. 

Russia (per week of 68 hours for piece 
workers) metal turners, $5.47; metal plan- 
ers, $5.76; blacksmiths, $5.33; moulders, 
44.62. 

Thuringia, Germany, foundry and ma- 
chine shops, (per week of 66 hours), the 
wages earned run from 
2.20 for laborers up 
to &3.40 and $3.75, the 
highest to casters and 
engineers. 

‘‘In his great estab- 
lishment at Essen, Ger- 
many, Mr. Krupp, who 
employs in his machine 
shops and manufactur- 
ing departments about 
10,000 men,reports that 
the average wages paid 
per day to his mechan- 
ics was 81 cents in 1878, 
and 84 cents in 1884.” 


——_.eio—__—__ 


According to the Fort 
Worth Gazette some 
Texas officers have de- 
veloped great capacity 
for money makiug; on 
small salaries and with 
large families they have 
been enabled to make 
enough to buy large 
tracts of land. 


owe 





Boiler explosions 
seem to be worse this 
year then usual. Sev- 
eral very bad ones have 
occurred this year. 
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wheel, W, (Fig. 12), must in this case be run 


backwards, because the screw which secures 
it is right-handed. This makes it necessary 
to cross the belt in this particular case. The 
work, -V,, held in the chuck, Z;, is run for- 
wards in the usual way, as indicated by the 
arrow. The emery wheel is brought against 
the work by means of the cross feed, while 
the automatic table feed may be used for 
feeding longitudinally. 

Grinding taper work, such as spindles and 
boxes of lathes, milling machines, etc., is 
illustrated in Figs. 13 and 14. The work in 
Fig. 14 represents a spindle which is to be 
ground at #,; and S; to fit the box Y; in 
Fig. 13. The usual custom in such a case is 


























MACHINIST 


ment of 7’;. For example: If 7,=5° and 
T,—=45°, then the table, 7, is set over five 
degrees, and the wheel bed, Q, is set around 
to 5+(90—45)—50 degrees, which will give 
& movement to the wheel slide, 7’, in the 
direction of the arrow, at /’;, at an angle of 
45 degrees, with the avis of the box as called 
for by 7’; in this example. After the ma- 
chine is thus set, the feed may be operated 
for grinding the taper hole the same as ex- 
plained in connection with Fig. 12, but in 
grinding the bevel at A, the work must be 
brought against the wheel with the crank 
wrench, and the feeding must be done by 
hand with tie cross feed, which will move 
the wheel in the direction of the arrow, U. 














3 


from the centers for the purpose of trying it 
into the box. 

The advantage of grinding both the spindle 
and the box with the same setting of the ma- 
chine will be readily appreciated, since the 
angles, /, and 7’,, as ground on the box, Y;, 
in Fig. 13, must necessarily agree exactly 
with the corresponding angles on the spindle 
in Fig. 14. 

The method of grinding the sides of such 
work as collars, washers, milling cutters, 
etc., is shown in Fig. 15. The work is held 
in the chuck, Z;, the head-stock spindle 
being turned at right angles to the table, 7— 
the ninety-degree mark at the base of the 
head-stock. Thin washers and cutters are 



























































































Fig. 13 | 




















Examples of Work Done on the Grinding 
Machine, 

FROM 

MACHINES,” 


“CONSTRUCTION AND USE OF GRINDING 


BY THE BROWN & SHARPE MANU- 
FAOTURING COMPANY. 





The adjustment of the machine for plain 
internal grinding is shown in Fig. 12, which 
is a top view of part of the machine. At the 
forward end of the wheel platen, V, a small 
wheel-stand, V, is bolted over one of the T 
slots, Y, as shown. The spindle of this 
wheel.stand is driven by the belt, Y,, con- 
nected with the pulley, /,, which is put in 
place of the emery wheel on the wheel arbor 


of the large wheel-stand, Z. The emery 


















more conveniently 
mounted on the special 
chuck provided for this 
purpose. The wheel, 
/,, is set to the work 
by the cross feed, and 
the automatic table feed 
can be used for feeding. 
It is evident that the 
surface ground in this 
manner may be plain, 
concave, or convex, 
depending upon the 
setting of the head- 
stock. Thin milling 
cutters are usually 
ground concave—thin- 
ner at the center than 
they are at the teeth- 

to give the cutter clear- 
ance in cutting its way 
through the metal. For 
grinding work on the 
face-plate, or chuck, as 
shown in Figs. 12, 13 
and 15, the head-stock 
can be set at any angle 
within the whole circle. 








to fit the spindle to the box, which makes it 
necessary, of course, to grind the box first. 
The box, Y, (Fig. 13), is held in the chuck, 
Z;, as shown, and the arrangement of the 
wheel-stands and the belts is the same as 
explained in the preceding case (Fig. 12), but 
the swivel table, 7, and the wheel bed, Q, 
must be set to the proper angles to grind the 
desired tapers. When the taper of the hole 
is not greater than ten degrees, the machine 
may be at once set for both tapers, as shown 
in Fig. 13. For grinding the taper hole of 
the box, },, the swivel table, /, is set to an 
angle, ,, equal to the angle /,, on the box, 
or one-half the taper of the hole. 
bed, Q, is set to an angle which is equal to 
the sum of the angles, /,, and the comple- 


The wheel 


After the box, }', (Fig. 13), is ground, the 
spindle (Fig. 14) may be placed on the cen- 
ters, preparatory to grinding, without alter- 
ing the setting of the table, 7, and the wheel 
bed, Q. The small wheel stand, V, (Fig. 13), 
is removed from the machine, and the pulley, 
M ,, on the wheel arbor is replaced by a large 
emery wheel, and arranged as shown in 
Fig. 14. The feed in this case is operated the 
same as explained in connection with Fig. 13. 
For convenience of trying the box on the 
spindle, during the process of grinding, it 
may be placed as shown by the dotted lines 
at }’, (Fig. 14), being supported by some- 
thing resting on the table, /, so it will not 
By 
doing this the spindle need not be removed 


touch the spindle as the latter revolves. 
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Mr. 8. W. Johnson, locomotive superin- 
tendent of the Midland Railway, of Eng- 
land, has tried an experiment in locomotive 
construction that in many cases has resulted 
in failure, and in which he is not likely to be 
exceptionally successful. It is well known 
that to do certain work with a locomotive, 
cylinders of large size, will use the steam more 
economically than small cylinders if the steam 
can be cut off early enough in the stroke. Mr. 
Johnson in designing some new engines with 


the Joy motion, assumed that he could distri- 
bute the steam so that large cylinders could be 
used economically. With a boiler providing 
1,122 square feet of heating surface, he put 
on cylinders 19x26 inches. Published re- 
ports seem to show that the engines are 
failures in service for want of steam. 







Dickson Manufacturing Works. 





For perfect facilities in producing light 
machine work, ranging from a revolver or 


sewing machine up to an ordinary lathe, | 


American machine shops beat the world; 
but when work has to be handled ranging 
into tons the general run of our shops are 
away behind. The Dickson Manufacturing 


Works form an exception in this respect. | 


Handling a great deal of extremely ponder- 


ous material, rough and finished, the shops | 


have been provided with facilities for moving 
heavy weights with no more strain on the 
establishment than is caused by the handling 
of a cylinder head. 


ranged, and well provided with the best of 
tools for producing and moving heavy work; 
but the machine shop struck us as the most 
advanced of its kind we had seen for some 
time. The shop was built from the designs 
of E. D. Leavitt, jr., of Cambridgeport, 
Mass., who is consulting engineer for the 
company. The shop is a high oblong 
building, the matter of perfect lighting 
having evidently received supreme attention 
in the design. The ground floor is the 
principal part of the machine shop, anda 
wide part extending from end to end of the 
building is open to the roof. On each side 
there is a narrow gallery where small tools 
are located and where the fitting up of light 
work is done. The tool room is also in this 
part. The galleries are supported by wrought 
iron pillars, and on the tops of these are 
lighter iron pillars which help to support the 
roof and carry a track traversed by a travel- 
ing crane capable of moving twenty tons to 
and from any part of the shop. A man is 
kept handling this crane all the time, and it 
seems never to be idle, but it makes no call 
for exclusively heavy burdens, fifty pounds 
being moved around as readily as a piece 
weighing five tons. 

The principal work done in these shops is 
on machinery for mining and hoisting pur- 
poses. Several large engines are on the 
floor partly finished. They are horizontal 
engines with guides, which were cast along 
with the bed plate and bored out in true 
alignment. They have slide valves with what 
is known as the Poore balancing device, 
an arrangement that makes the valve act 
partly as a steam chest. Some very heavy 
hoisting drums are on the floor and apart 
from their size they are noticeable as fine 
castings. There are several coal-breaking 
machines, familiarly spoken of as ‘‘ coal 
crackers” in the shop, and some of them 
look as savage articles as anything inani- 
mate can well be. They consist of cylinders 
covered by rows of strongly secured steel 
teeth. Two cylinders are set parallel in a 
frame, and by means of heavy gearing turn 
towards each other, and the teeth crunch up 
the coal that is thrown on to these unmerci- 
ful jaws, till it is the proper size for falling 
through. Besides these machines there are 
others intended for various coal-working 
operations, and a heavy set of rolls intended 
for the boiler shops of these works. 

The shop contains some very heavy tools, 
among them being a boring mill capable of 
taking in a hoisting driver 16 feet diameter, 
a lathe with 20 feet swing and a Hewes & 
Phillips planer 8 feet between uprights. A 


Sellers boring mill on the floor was highly | 


spoken of for its convenience and adapta- 
bility. 
swing cranes are placed having an endless 
chain hoist for moving work. There 


each gallery. The lines are driven by separ- 
ate engines—-small upright double cylinder 
engines that are run at a moderately high 
speed. All these engines exhaust their 
steam into a reservoir from which pipes are 
conveyed through the. shop for heating. 
The pressure on the reservoir gauge stood 
about 3 pounds, which would not represent 
much back pressure on the engines, yet the 
shop was warm and comfortable, although 
the temperature outside stood about zero, 
with a fierce wind blowing. E. K. Sancton, 
the assistant superintendent of the works, 
finds that having the lines of shafting run 


The different shops | 
that constitute the works are admirably ar- | 


Beside all the heavy tools small | 


are | 
four lines of shafting in the shop, one on) 
each side of the ground floor and one in| 
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by separate engines is a very convenient 
arrangement in cases when overtime has to 
be worked and only a few machines are 
needed. 

In the boiler shop there is a huge boiler 
nearly finished that is intended for the 
Hecla & Calumet mines. It is 90 inches 
diameter and 34 feet long, made of Otis steel 
*,’ thick. When finished the boiler will 
weigh 73,000 pounds. The two consolidated 
safety valves, which are 63 inches diameter, 
weigh with their connections 2,400 pounds. 
The boiler will carry a pressure of 135 
pounds. The boiler shop is provided with a 
‘hydraulic flanging machine, 2 hydraulic 
riveting machines operated on the Twedell 
system and a full set of ordinary boiler shop 
power tools. 

Connected with the company’s offices is a 
cheerful well-lighted reading room, where a 
large assortment of mechanical and other 
scientific papers are kept for the use of the 
workmen connected with the works. The 
intention of the company is to extend this 
by adding a library and a school for the 
instruction of apprentices. From the officers 
we learned that the young men take greater 
interest in the reading room than the older 
hands. Our visit to the shops was made 
pleasant by the kindness of our occasional 
correspondent, F. W. Dean. We have also 
to acknowledge the kindness of Mr. Broad- 
bent, superintendent, and of Mr. Dickson, a 
member of the firm. 


Fig. 1 





The New Hartford Drill Chuck. 





These chucks are adapted for holding 
drills, taps, reamers, wood-boring tools, long 
stock for cutting or working up, and a 
variety of other purposes. Fig. 1 is a per- 
spective view, Fig. 2 a longitudinal section, 
Fig. 3 a transverse section, and Fig. 4 repre- 
sents in perspective one of the jaws. A is 
the body of the chuck, and B, B’ the jaws. 
The general construction will be readily un- 
derstood from an inspection of the engrav- 
ings. 

The interlocking teeth, with the V-shaped 
notches, permit the grasping of any drill, 
tool or wire, however small, and at the same 
time center it accurately and hold it firmly, 
without inclination to spring or bend, or 
otherwise injure it. 

The square form makes it convenient to 
| apply a wrench to remove it from the lathe or 
| other machine upon which it may be used, 
jand also affords a longer bearing for the 
actuating screw. 

The manner in which the jaws are guided, 
}and the actuating screw arranged, tend to 
preserve truthfulness of the jaws. 

| A, F. Cushman, Hartford, Conn., is the 
manufacturer. 
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Sir Frederick J. Bramwell, in an address 
| before the Institution of Civil Engineers 
|(England) said that in an investigation by 
| the Corporation of Birmingham to determine 
| whether they should approve of a proposal 
to lay down power-distributing mains in the 
‘city, they indicated six non-condensing 
| engines, taken indiscriminately, the engines 
ranging from five to thirty nominal horse- 
| power, and found that the coal used was in 
no instance less than 9.6 lbs. per indicated 
/horse-power per hour, and in one instance 
|} was 20.5 lbs.; the average was 18.1 Ibs. 
This enormous consumption of fuel he 
credits to the prevalent practice of using 


| 
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large cylinders for a small amount of 
work. 

Speaking of gas engines he said they were 
now made of 50 horse-power, and when 
using gas made on Dowson’s system 1} Ibs. 
of culm will give one horse-power per hour. 
One lad, he said, could manage the gas- 
producing apparatus for 300 horse-power. 

ame 


Early Engineering Reminiscences. 








By Gxrorce Esoo. SELLERS. 





TWELFTH PAPER. 





The Charleston & Hamburg Railroad of 
South Carolina is frequently spoken of as 
the first long railway commenced in America; 
it being 150 miles long. I have no mem- 
orandum as to the time of its commencement, 
but I have always understood that it was 
under the charge of Horatio Allen as chief 
engineer, and that he was appointed to that 
position after his return from England, where 
he went in the fall of 1827 to procure three 
locomotives for the levels between the in- 
clined planes on the Delaware and Hudson 
improvements. In his account of the first 
trial trip of the ‘‘Stourbridge Lion,” one 
of the engines he then procured, and for 
which he drew the throttle valve, he gives 
the date as August 8, 1829. If it was after 
that date that he took charge of the South 
Carolina Railroad, it was after considerable 








work had been done on the Baltimore & 
Ohio,and on the Pennsylvania improvements 
including the Columbia and the Allegheny 
Mountain, or Portage Railroad division; 
also on the Hudson and Mohawk Railroad. 
This goes to show an almost simultaneous 
commencement of railroads in widely separ- 
ated sections of our country. But of early 
engineers none deserve greater credit than 
Horatio Allen, both as civil and mechanical 
engineer. 

In an address delivered by him at the 
Chicago Railway Exposition, June 13th, 
1883, in his 83d year, being then the oldest 
living engineer in America, he alluded to 
the difficulty he had to induce the directors 
of the Charleston & Hamburg road to adopt 
locomotive power. Asto constructing that 
road with the limited means, it was there 
that Mr. Allen’s ability and fitness came into 
full play. He said: ‘‘That in those days 
first and second mortgage bonds were 
unknown; they had not succeeded in letting 
one set of stockholders be gobbled up so 
another could reap the benefit.” The stock 
subscriptions were alone to be relied on as 
the means to contruct the road, and the 
engineer must so construct it. 

Economy in every branch of the under- 
taking must be vigorously adhered to. 


Long levels without drainage—a constant | 


succession of swamps, the cost of dra‘ning 
of which would in many cases exceed the 
amount of the subscription for constructing 
the road. All these difficulties had to be 
met and overcome, and to meet them Mr. 
Allen devised and adopted a system of piling, 
the pile driver advancing and cutting off the 
piles to the proper level to receive the cross 
timbers and stringers of the roadway. It 
was the old wooden stringer or rail with 
scrap iron facing. I first passed over this 
road in the year 1850 or 51; it was then a 
regular J-rail in good condition. I, at that 


time, noticed at some points where the road | 





| had 
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been straightened or changed in its 
course, some sections of the old wooden 


| pile roadway still standing. The inclined 
| plane on the Savannah River at Hamburg 





| had been displaced and a regular graded 
|road substituted. The swamp sections had 
| been drained and crossed by good solid 
earth embankments, as well as low and 
| undulating lands where the pile system had 
| been adopted as cheaper than grading 
and had given place to cuts and fills. Mr. 
Allen’s pioneer railroad had grown to a first- 
class railway, and I was informed it had 
been done without issuing mortgage bonds 
or increase of the original stock. General 
Brisbin of Charleston, at the time of my 
visit in speaking of Mr. Allen’s great achieve- 
ment, said he had given them a ‘‘ self creat- 
ing and a self sustaining railroad.” In ex- 
planation of this expression he said, the road 
had from the start exceeded the most 
sanguine anticipations of its original pro- 
jectors both in passengers and freight, and 
a course was adopted of appropriating all 
net earnings beyond a reasonable interest 
on its cost as represente.l by its stock, to 
betterments both in equipment and road- 
way. In that way the pile road gave way 
to solid embankments, the strap rail to 
T-rail, and in time much aid to the con- 
struction of the branch to Columbia the 
capitol of the State. He thought he had 
made good his assertion as to ‘‘ self-creating 
and self-sustaining.” 

It was rarely that our early engineers had 
full play and the confidence of the directors, 
as Mr. Allen had, enabling him to carry out 
his own plans. Even in the States that were 
making their own improvements, there was 
a power above the engineer whose approval 
must be had forevery move, and trom whose 
decision there was no appeal. In Pennsyl- 
vania and some other States, this wasa 
board of canal commissioners, too often a 
place for politicians, but supposed by the 
legislators who, in their abundant caution 
had created them,as a safeguard,selected for 
sterling integrity and business abilities. Penn- 
sylvania had as good a board as fell to the lot 
of any State. Yet carrying out their plans 
that did not in every case harmonize with 
the views of their engineers, was sometimes 
annoying and difficult. I will cite but a single 
instance. It was at the time that my friend 
John C. Trautwine was engaged on his first 
work as a railroad engineer (having charge 
of the section of the Columbia Railroad 
between the bridge on the Schulykill, at 
Peter’s Island and foot of the inclined plane 
to the Broad Street Station), that a Sunday 
mineralogical excursion was planned; for 
even at that early date Trautwine’s hobby, 
outside of his profession, was mineralogy. 
We were to go to Bristol by steamboat, and 
there be joined by Dr. E. Swift of Bustleton, 
and Mr. Vanmixer, the then leading miner- 
alogists of Pennsylvania, and together visit 
certain limestone quarries in Bucks County. 
On our return to Bristol, we were met by 
Mr. Hufnagle, who, as engineer, was in 
charge of constructing the locks on the 
Delaware division of the Pennsylvania 
works. He was in great trouble, having 
progressed so far with the works as to have 
completed the foundations, and part of the 
side walls of chisel-dressed stone—most of 
which was on the ground and a considerable 
portion of it dressed—when he received 
orders from the Canal Commissioners to 
suspend operation on the stone locks, as 
they had, on a reconsideration, decided on 
| wooden locks. This was in consequence of 
the representations of owners of a small 
class of coal boats from the Lehigh, that the 
stone walls would tear and injure their boats 
in their rise and fall in the locks. In vain 
had Mr. Hufnagle represented that in the 
size of the locks under construction as com- 
pared with the small class of boats, with 
reasonable care, although the boats were not 
protected with projecting gun-wales plated 
with iron as the ordinary canal boat, no 
injury could possibly be done tothem. The 
orders were imperative; the wooden side 
walls must be of timber 12 inches thick, 
supported by rough stone back walls instead 
of the dressed stone. It was reported to 
the Commissioners that a large portion of 
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the gate recesses were far advanced towards 
completion; to start the wooden side walls 
at the bottom of the locks, and maintain 
their width, considerable of the side walls 
would have to betaken down. The matter was 
finally compromised by starting the timber 
sides inside of the dressed stone walls, thus 
reducing the width of the locks 2 inches, and 
completing the gate recesses as originally 
designed. In consequence of the large 
quantity of stone blocks on hand another 
concession was made, allowing their faces 
to be roughly hammer-dressed. At the time 
I refer to, Mr. Hufnagle was engaged in a 
series Of experiments with the hydraulic 
cements, with the intention of dropping 
back with the hammer-dressed walls as soon 
as the timber lining should reach the height 
of the chisel-dressed walls as far as they 
had been finished, so as to leave a space of an 
inch or more between the timber and the 
back walls, this space to be filled with 
hydraulic cement, so that when the time 
which he foresaw would come for enlarging 
the locks, by taking out the timber two feet 
would be gained and smooth wall left. Mr. 
Trautwine’s note-book, which was his con- 
stant companion, even during his school-boy 
days, was out at once, and he eagerly noted 
all of Mr. Hufnagle’s formulas and the 
results, as far as he had gone with his ex- 
periments. It was to this peculiarity of Mr. 
Trautwine of not allowing anything to 
escape being fixed in his note-book that the 
engineers of the present day are indebted 
for their constant companion, his ‘Civil 
Engineer’s Pocket-book,” with its vast stores 
of useful information on every subject that 
can possibly come within the range of their 
profession. 

As to whether Mr. Hufnagle’s prediction 
as to enlarging the locks by taking out the 
timber came true or not, I have no means of 
knowing. Sometime afterwards when he 
was engaged on a railroad in New Jersey, I 
think it was the Camden & Amboy beyond 
Bordentown, in a conversation with me he 
laughingly referred to what he termed his 
dodge to get round the commissioners and 
maintain the original width of locks, but he 
added that he did not think there was any 
use in it, for he had pretty much made up 
his mind that canals must give way to rail- 
roads even for heavy freights. 

While Mr. Trautwine was superintending 
the laying of the first T-rail that ever came 
to America, and was then called the Stephen- 
son wrought iron rail, in contradistinction 
to the cast iron fish-belly rail then in use, 
the same kind of work was going on 
beyond the head of the inclined plane. The 
rails were being laid and keyed in cast iron 
chairs, secured to large square blocks of 
lime stone, and partly on long stone cross- 
ties, the chairs being fastened to the stone 
by iron bolts, leaded in holes drilled in 
them. This work and that on the wooden 
truss bridge across the Schuykill, the in- 
clined plane with the engine house and 
machinery at the head of the plane, were all 
sources of great interest and attraction to 
the Philadelphians and the people of the 
surrounding country. On one occasion, in 
company with Mr. Trautwine and his asso- 
ciate Elwood Morris, we crossed the Schuy- 
kill and walked to the head of the inclined 
plane, there we found a large collection of 
citizens who had come in carriages, on foot, 
and in skiffs by way of the Schuykill, all 
greatly interested in work so new to them. 
Major Wilson, then chief engineer, stood 
the center of quite a crowd, he seemed to be 
a good deal annoyed by the questions he 
was plied with; many of them no doubt of 
a character to annoy, but the high standing 
and character of the questioners were such 
that civil answers must be given. While 
this was going on my attention was called 
to a group slowly advancing toward us; 
among them was my father. He and the 
others seemed much amused at the quaint 
actions of a respectable farmer, a broad- 
brimmed and broad-skirted member of the 
Society of Friends, who was known to be 
as level headed a man as was to be found. 
He would go down on one knee, put his head 
near the ground and look along the line of 
the road, then he would straighten up, hold 
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his cane, that had a cross-head handle, 
between his thumb and finger; making the 
cane a plumb bob, he would look along its 
cross - head, evidently making his own 
observations and commenting on them; 
which, together with his quick and quaint 
actions, was the cause of merriment to those 
with him; when they joined the group 
around Major Wilson, to whom our Friend 
was formally introduced, and at once began, 
‘* Friend Wilson, I notice that thee has run 
the road between here and Friend 8 
farm, first to right, then to the left and 
again to the right and left, much like a long 
letter S or a dollar mark (#), where the 
straight lines would be the shortest; what is 
thy object for doing so?” The Major, either 
knowing or suspecting his questioner to be 
a farmer, chose in answering him, a familiar 
illustration. He said ‘‘ If you take a potato in 
your hand in a few minutes you could learn 





the number of its eyes, and all its lumps and | 


irregularities. Our potato is bigger, but, as 
engineers, we have to make ourselves as well 
acquainted with it before we can locate our 
road, as you would with the potato held in 
your hand. Then, in locating we have an 
axiom, that we try as close as possible to 
adhere to. That is, to make our cuts so 
that they shall furnish the earth for the piles, 
thus we ‘kill the two birds with one stone.’ 
‘*But,” asked our friend, ‘‘ does thee not 
take into consideration the additional length 
of iron, and the stone blocks, and the labor 
expended on them?” The reply was, ‘‘ Cer- 
tainly, but in this case it does not amount to 
much.” ‘‘ But,” said our Friend, ‘it takes 
more power to haul «a load over what thee 
calls curves than on a straight line, and I 
think this ought to enter into the calculation 
of first cost.” He stooped down and picked 
up a stone, and, holding it towards Major 
Wilson, continued: ‘‘Thee cannot carry 
this stone twenty steps and back without 
expending some power. Now, if thee 
counts the number of times thee carries it 
back and forth for a single hour, thee would 
find how much longer it would take thee to 
add only one step further to each trip. 
This is what I mean by the constant loss 
during all time, and then thy curves will 
give great additional trouble to the me- 
chanic when he comes to construct steam 
engines to run this road and accommo- 
date themselves to running around the 
curves.” By this time it was evident | 
the Major was more than annoyed; he | 
was excited, for he replied rather petu- | 
lantly : ‘‘ My good Friend, I would have | 
you to understand that this railway is not | 
being made for steam power ; it is a State | 
road for the benefit of every one, just as 
any turn-pike road. The State may fur- 
nish wagons or Cars, or individuals may 
put their own on the road, and every 
farmer may attach his own horses and 
haul his produce to market, and if I 
have my way no steam engine shall ever 
run on the road.” He turned his back on 
the Friend and entered into conversation 
with some one else in a manner to show his 
determination to end the palaver. 

The honest old Quaker flushed as if his 
feelings were hurt, and stood for a few 
minutes as if silently communing with the 
spirit within. Then he spoke in a subdued 
manner as if he was talking to himself: ‘‘Well, 


for the life of me I don’t see the use of the | 


inclined plane to get down to the Schuykill, 
for by starting at Friend ———’s place it 
would be easy to strike the river a little 
above Fairmount dam, or if (naming 
another farm) by way of Mill Creek Valley 
through Friend Mayland’s place to the 
river above Gray’s Ferry bridge.” Major 
Wilson heard this, and, turning quickly, and 
in no gentle terms said: ‘‘ You don’t know 
what you are talking about. It seems to me 
that you are only talking to hear yourself 
talk.” The reply came very slowly: ‘‘ May- 
be so, may-be so, but one thing I certainly do 
know, if I do not know all the knobs and 
bumps on what thee calls thy big potato- 
though I was born and have lived all my 
life among them—I do know that God never 
created water that could run up hill, and 
that the water from His living springs and 
Ilis refreshing rains 





all that is not drank up | 
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by the hungry earth—from the first place I 
have named finds its way into the Schuylkill 
above Fairmount dam, and the springs and 
the rain fall west of that by way of Mill 
Creek, and this tells me the natural routes to 
get down as well if not better than thy three- 
legged spy-glass can tell thee. I am an old 
man and may not live to see it, but there are 
others present that will, when the inclined 
plane and all its works will be abandoned 
and the road will take one or other of the 
routes that I have indicated. I have walked 
out the road as now making, and have noticed 
all its ups and downs and its circumbendi- 
buses, and know that with fewer of them 
/and at less cost, by heading the running 
water it could have got down. That is all I 
know ;” and he waiked away. 

In relating the above, I have endeavored 
to condense the substance of a vast deal of 
by-play into simple collocution. The im- 
pression made at the time was strong, and 
has been kept alive by frequent reference to 
it in conversation with Mr. Trautwine, and 
on more than one occasion we together have 
seen numbers convulsed with laughter by 
Ellwood Morris’s inimitable mimicking of the 
old Friend and the Major, frequently with 
additions and embellishments. I have not 
told it, although the Friend’s predictions 
came true as soon as the old State Road, 
which has so aptly been styled the Parent of 
the Pennsylvania Central, passed into its 
hands. Nor would I detract from the sterling 
integrity, perseverance and skill of our early 
engineers. We are all naturally disposed to 
follow leads. The great canals of the world 
made tunneling a necessity; much talent 
and skill was expended on them. To the 
tunnels the master spirits of the Liverpool 
and Manchester added the incline plane; 
our following was natural, and Vennsy]l- 
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vania was not alone in doing so on her 
Columbia and her Portage Railroad. The 
Charleston & Hamburg, the Lawrenceburg 
& Indianapolis and others might be cited, all 
of which planes have been superseded by 
gradual grades, worked by the ordinary loco- 
motive. Major Wilson was filling the wants 
of the time constructing as he said a “ rail- 
way turnpike.” 

-_ ~- = 

John J. Grant, of Flushing, N. Y., says he 
made a pair of roller skates in Rockville, 
|Conn., thirty years ago. He would like to 
know whether anybody made a pair at an 
earlier date. 


a 

| If Colorado is behind in the number of 
| patents granted to her citizens, she is not to 
| be outdone in comprehensiveness. Three 
patents were recently granted to one of her 
citizens, all relating to cable tramways, one 
of which contained 50, another 42 and the 
third 13 distinct claims; and there was noth- 
|ing to indicate that the subject was ex- 


_| hausted. 


| ee 

| In England when the quantity of gas is 
|poor the gas company is fined. Here the 
| consumer pays a little more for what he uses. 


That’s the difference. 








McDaniel’s Suction Fitting. 





The object of this device is to prevent 
snapping and cracking in steam pipes used 
for buildings, dry rooms, etc. By its use 
snapping and cracking of the pipes in any 
building that is heated by steam can be 
done away with. It also increases the heat 
in dry rooms by keeping the pipes at all 
times free of water, and thus giving more 
heat with the same amount of steam; it also 
maintains an even temperature in the rooms 
or dryers. 

When the water of condensation is re- 
turned to the boilers, all the coils being 
above the boilers it can be used to great ad- 
vantage, as it increases the circulation, stops 
noise, and aids the return to the boilers. In 
such cases it should be used in connection 
with a jet of live steam, taken direct from 
the boilers, to work the suction, and a check 
valve be placed between the fitting and the 
boiler, but in most cases it is not necessary 
to use live steam, as by taking the steam 
from the coils or radiators that get it first 
from the main steam pipe, the suction is 
worked by steam that has already been used 
for heating purposes. It is cheap, easily 
attached, and may be used wherever steam 
is applied for heating or drying purposes. 

These fittings are being put on the market 
by Cooke & Co., 22 Cortlandt street, New 
York. 

ie 
New Little Giant Adjustable Die. 

The manufacturers claim that the die 
herewith illustrated possesses the desirable 
features of simplicity, strength and dura- 
bility. 

It will be seen that the cap, or collet, is 
beveled, also the die. The shank, or guide 
of collet, is threaded into the cap, and with 
the bearing surface of guide on the bottom 
of the die. The die is forced into the bevel 
of the collet and held as firmly as though it 
were a part of the cap. These guides are not 
removed unless new dies are to be put in. 

It will be seen that the die is entirely sur- 
rounded by the collet, making -it essentially 
a solid die, yet adjustable by simply turning 
the screws in or out at ends of dies, as the 
adjustment desired requires. 

Manufactured by Wells Brothers & Co., 
Greenfield, Mass. 

*—_>- —— : 


LETTERS FROM PRACTICAL MEN, 





Steel Shafts, 
tditor American Machinist: 

Attention is directed to the subject of steel 
shafts by a reference in your columns to the 
failure of the steel shaft of the cruiser 
Dolphin, and a reported decision of the Gov- 
ernment engineers requiring the substitution 
of iron shafts on the other vessels of that 
class. A few words may be said by one who 
has used the material extensively for several 
years, and made many experiments on the 
metal in a variety of forms. The writer 
begun the use of steel with a prejudice in its 
favor—a prejudice which, for many pur- 
poses, has been abundantly justified—while 
for other applications a decision as to its 
superiority over good iron is still held in 
abeyance. 

Every mechanic must recognize the con- 
ceded advantages of steel, its homogeneity, 
the absence of welds, seams and cinder 
spots, and the true smooth journals that can 
always be produced on steel shafts—all of 
which are merits that cannot be found in the 
average iron. Steel can now be obtained 
almost as cheaply as iron, and, when manu- 
facturers and dealers keep full stocks of 
standard sizes, it will be obtained as readily. 
But most mechanics have not yet realized 
the fact that steel is essentially a different 
metal from wrought iron, and many methods 
of treatment, commonly practised in the 
manipulation of iron, must not be applied to 
steel. 

An error of the past has been in the use of 
too hard steel, or a metal too high in carbon. 
Now the tendency is to use in construction 
the very softest steels that can be produced, 
as the harder and more tenacious metal is 
much inferior to soft steel in ductility, and 
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is more liable to fracture 
strains. 

Steel of any grade should be either thor- 
oughly annealed or so treated in the forging 
process that the finished bar will be as free 
as possible from all internal local strains. 
This is a matter of much importance, the 
neglect of which may result in serious con- 
sequences afterwards. Steel axles, which 
have been allowed to cool unequally by 
being laid on a cold or damp floor in the 
heated condition, have been found unable to 
endure the drop test. 

For the same reason, shafts, which have 
left the lathe true and straight, will be fre- 
quently found sprung or bent after light ser- 
vice without any apparent cause. I know of 
several steel engine shafts, varying from 
four to seven inches in diameter, which 
have developed such weakness shortly after 
being put in motion, and of a line of shafting 
in a machine shop, which exhibited similar 
behavior. For similar reasons, steel boiler 
plates, which flange better and bear more 
torture without immediate fracture than 
the best iron plate, have been found subse- 
quently with unaccountable cracks across 
their surface. Cold straightening must be 
avoided as much as possible on steel ; bad as 
it may be for iron, it has been found much 
worse for steel. Avoid sharp corners, make 
the rule of large fillets more imperative 
than for iron. It is probable the stand- 
ard screw thread may have to be modified 
to suit steel. A steel axle, which, in its 
natural condition, will bear much more 
punishment under the drop than its mate of 
iron, will be found to break much more 
readily if both shafts are grooved with a 
sharp tool, even though the groove be so 
shallow as to be scarcely measurable. 

Finally, when proportioning a steel shaft, 
maintain the same dimensions as. experi- 
ence dictates to be best for iron. Make the 
steel shaft neither smaller in diameter nor 
longer in distance between its bearings. Re- 
member that, though the tenacity and ulti- 
mate torsional strength of the steel is great- 
est, yet the transverse elasticity of both 
metals is practically uniform, or that a steel 
shaft will deflect the same distance under a 
given load as an iron shaft of the same 
dimensions, although the steel will deflect 
farther than the iron before taking a perma- 
nent bend. This has been abundantly proved 
by experiment. 

The efficiency of a shaft is usually deter- 
mined by its transverse stiffness; rarely, if 
ever, can we proportion it to resist torsional 
stress alone. Heretofore, we have expected 
too much of steel—more than we have real- 
ized by experience. It is still undetermined 
whether steel possesses any superiority over 
iron in resisting the extraordinary strains to 
which the shafts of ocean steamers are sub- 
jected. 

This valuable metal possesses so many 
good qualities that its use will be greatly 
extended when we know exactly what results 
to expect from it, and how to treat the metal 
in the workshop to insure obtaining those 
results. > Bek 

Pencoyd, Pa. 


under sudden 


** Reworking Steel.”® 
Editor American Machinist: 

Under the above heading are to be found 
in a scientific paper some strong statements 
of well known facts as to the decrease of 
tensile or torsional strength of steel resulting 
from annealing. No mechanic who has 
observed even in the most casual manner the 
difference between steel from the rolls or 
hammer, and that which has been annealed 
needs to be told, that ‘‘ the unannealed steel 
through a large number of tests of the steel 
made by five of the most prominent and 
best known manufacturers proved to be 
stronger than the annealed steel.” It is 
practically the simple question of hardness, 
stiffness, against softness, malleability, or 
ductility. It is one of the reasonable, self- 
evident facts that everybody knows who has 
had occasion to know anything about the 
subject. In the same article, however, there 
are Other questions raised which have two 
sides. That ‘‘steel is better as it comes 


from the hammer than after being worked, 
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annealed, and turned,” depends upon whether 
the hammer had !eft the steel in its best 
possible condition, or whether, perchance, 
further judicious working might not prove a 
great benefit, which is undoubtedly the case 
with many bars of steel of very popular 
brands, even while the question of anneal- 
ing would depend upon whether the steel 
was soft enough to be worked advanta- 
geously without, and further, upon whether 
its condition in the bar as it came from ham- 
mer or ro}ls could not be actually improved 
by annealing, which is many times the case. 
That ‘‘a better tap has been made from a 
square bar of steel centered and cut to the 
thread than cou/d be made from the same bar 
annealed and turned” is not very probable. 
That of two taps thus made from the same 
bar the one not annealed proved to be the 
best settles nothing, unless it is known that 
the annealing was properly done, and that in 
hardening the operation was performed as 
well in one case as in the other. Whoever 
puts too much dependence on the ‘‘skin” 
of the steel as being the best part of the bar 
will ‘‘ get left,” for there are too many cases 
in which this ‘‘ skin” is practically not steel 
at all, owing to the oxidizing or decarboni- 
zing influence of the furnace in which the 
steel has been heated in the process of 
manufacture. It is best to take the ‘ skin” 
off anyhow, and some statements about 
steel, even from very trustworthy sources, 
need to have the surface removed. 


S. W. GoopyKar. 
Waterbury, Conn. 


The Eufaula Explosion. 
Editor American Machinist : 

Robert E. Masters, in the AMERICAN Ma- 
onrnist of February 28, asks for an expres- 
sion of my opinion on this disaster. I have 
only meager data upon which to form an 
opinion, the principal part of which is Mr. 
Masters’ letters and Mr. Odell’s remarks on 
the same subject. From the tone of Mr. 
Masters’ letters, I imagine he is surprised or 
indignant at the disaster having occurred, 
and am at a loss to imagine whether he 
blames the boiler builder, the contractor (Mr. 
Steers), or the party in charge of boiler for 
the disaster; but, outside of the explosion 
having occurred with such disastrous results, 
he gives no particulars as to the cause— 
whether from low water, excessive pressure, 
ignorance in handling, or criminal neglect on 
the part of the builder. 

The boilers were ,°5;, or }” thickness of 
shell, with a tensile strength of 55,000 lbs. to 
the square inch, the diameter being 50 
inches. Taking the rule usually employed, 
we have tensile strength 55,000 lbs., multi- 
plied by two thicknesses of shell, divided by 
diameter, subdivided by a factor of safety 8, 
with the following results : 

} x 55,000 
50 
which, divided by 8, gives 68.75 lbs. safe 
working pressure. 

The rule or law adopted by the Board of 
Supervising Inspectors of Steam Vessels dif- 
fers essentially from this, their factor of 
safety being, I think, 6 instead of 8. I give 
the rule in full: 

‘* Multiply one-sixth (1) of the lowest ten- 
sile strength found stamped on any plate in 
the cylindrical shell by the thickness—ex- 
pressed in inches or parts of an inch—of the 
thinnest plate in the same cylindrical shell, 
and divide by the radius or half diameter 
also expressed in inches—and the sum will 
be the pressure allowable per square inch of 
surface for single riveting, to which add 20 
per cent. for double riveting,” ete. 

This rule, reduced to figures, gives us the 
following: 55,000--6—9166.6; then 9166.6 x 
t == 2291.6, and 2291.6-+-25—91.66 Ibs. allow- 
able pressure for single riveting. To this we 
add 20 per centum for double riveting, and 
we have, in case the work was done under 
supervision of U.S. inspectors, a maximum 


=550 





of one hundred and ten (110) Ibs. steam 
pressure. The U. 8. inspection laws provide 
that ‘‘ the proportion of hydrostatic to work- 
ing pressure must be as 150 is to 100 ;” hence 
the highest pressure for testing, according to 
marine inspection laws, would be one hun-| 
dred and sixty-five (165) lbs. I fail to see | 
where Mr. Masters obtains authority for the | 
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statement that ‘tthe Government would test 
them for several years to upwards of 240 


Ipe.”” 
In addition to the law already quoted, the 


supervising inspectors also ordain that, ‘* to 
ascertain the ductility and other lawful quali- 
ties, iron of 45,000 lbs. and under shall show 
a contraction of area of 15 per cent., and 
each additional 1,000 lbs. tensile strength 
shall show 1 per cent. additional contraction 
of area, up to and including 55,000 lbs. ten- 
sile strength.” It would be well to know if 
any or all of these conditions were required 
or complied with in the original boilers, or if 
the contraction of area came up to these re- 
quirements in the case of material which 
stood a tensile strain of 76,000 lbs. 

Taking the tensile strength at the last 
figure, and applying the same rules as before, 
we have, according to common practice, an 
allowable pressure of 95 lbs. for single riveting, 
and, according to the U. 8S. inspection laws, a 
pressure of 126.6 lbs. for single riveting, or 
& maximum working pressure of 152 lbs. for 
double-riveted boilers where the tensile 
strength was 76,000 lbs. Add to this 50 per 
cent. for hydrostatic pressure, and we have 
only 228 lbs., at which the boilers should 
have been tested; this does not require the 
280 lbs. named by Mr. Masters. 

I agree with Mr. Odell in his views on this 
subject, wherein he says ‘‘it is so much 
easier to comply with the demands (for high- 
pressure test) than it is to argue the case,” 
and it may have been for this cause the 
builders of the new boilers subjected his 
work to the 300-lb. test. 

Mr. Masters’ views in regard to boiler con- 
struction corroborate those set forth by me 
in previous papers, and I am glad to see 
them coming from him, as they cannot be 
too fully impressed on the minds of steam 
users. Yet, while I agree with him in these 
matters, I think boilers can be injured by 
excessive testing, and it is not the shoddy 
builder alone who dreads excessive testing, 
but the conscientious man, who dislikes to 
see his product injured by injudicious, un- 
necessary pressure. 

There is an allusion made by Mr. Masters 
to a suit for damages. There is nothing 
thus far shown in his letters to criminate in 
any way the builders of the boilers; there is 
nothing said as to the quality of material and 
workmanship or insufficient bracing. The 
only question, as I understand it, is the 
guarantee given by Mr. Steers ‘‘ against all 
damage for one year.” At this distance, 
with the data possessed, it is impossible to 
say whether the explosion occurred from 
accident, carelessness, ignorance, criminal 
neglect on the part of the builder, or various 
other causes, but common law holds every 
man innocent until proven guilty, and no 
blame should attach to the builder until all 
the facts in the case are fully set forth. 
Without interest or prejudice in the matter, 
I would like to learn if a specimen engineer, 
similar to that described by your correspond- 
ent, ‘‘ Tar Heel,” had anything to do with 
the boilers at the time of the explosion; if 
so, the solution of the mystery may be easy. 
On the other hand, if the boilers were im- 
properly constructed or imperfectly braced, 
let justice be done. GEORGE MARSHALL. 


Still Another Plan for Cleaning the 
Flues of Upright Boilers. 
Editor American Machinist: 

Reading ‘‘ Engineer’s” letter on cleaning 
the flues of upright boilers (in your issue of 
February 28) reminds me of a quicker 
method, even, than the one mentioned by 
him. I will not say a safer method, how- 
ever, but no evil resulted at the time. A 
small upright boiler connected with a hoisting 
engine at one of the mines in Colorado got 
into the habit of getting badly clogged up in 
the flues. Upon one of these occurrences the 
superintendent of the mine suggested Ais 
remedy, and immediately acted upon his 
suggestion by wrapping up some blasting 
powder in a piece of thick brown paper, 
putting the package into the furnace and 
shutting the door. Talk about flue cleaners; 


they were not wanted about that boiler. If | 


a little powder wasn’t enough, put in more. 
That solved the whole problem. 
E, F. Wiis. 








Hard-Running Line Shafts, 
Editor American Machinist : 

It is my opinion that many of the machine 
users throughout the country would find it 
a profitable investment to devote more atten- 
tion to their line shafts. Many of them will 
point with pride to their well-kept and 
smooth-running engine, and tell of its great 
economy, etc., when right overhead is a line 
of shafting which often requires 50 per cent. 
more power than is necessary to run it were 
it in proper condition. Those who have 
been obliged to turn such shafts by hand for 
the purpose of more readily getting at a bolt 
or set screw, as they pushed up on one side 
of the pulley, and the old ladder bent and 
creaked under them while their helper hung 
his weight on the opposite side until it 
moved, will probably say my estimate is too 
small. But I am confident that the saving 
which can be made by thoroughly overhaul- 
ing such a shaft will make itself very mani- 
fest in the coal account in a short space of 
time. 

If the foregoing shall cause one proprietor 
or superintendent to take the ladder afore- 
said and investigate for himself, 1 shall not 


have written in vain. 
Frank H. Treacy. 


Poughkeepsie, N. Y. 


Drill Sockets— Drills. 
Editor American Machinist: 


It is not always a pleasiug task to criticise 
an established order of things, but the an- 
noyance from the use of taper drill sockets, 
as we buy them in the market, has become 
so great, from long continuance, that I am 
forced to speak out. 

The trouble is, that there is not enough 
thickness of metal to prevent expansion of 
the socket, and in a short time the shank of 
the drill will rattle all around in the hole. 

I can see no reason why there should not 
be metal enough to insure no permanent 
expansion. 

A few years ago a friend of mine ordered 
of a manufacturer a set of sockets ‘‘ not to 
be turned,” so that they might have a little 
more strength ; and the bill came, ‘‘ Special 
sockets,” and at a specially large price. He 
makes his own sockets now. 

While grumbling, I may as well inquire 
about straight shank drills. 

Would it not be just as easy to mark the 
size of the drill in a place where the chuck 
would not obliterate the figures the first time 
it was used ? F. J. MAsTEn. 


A Steam-Engine Difficulty. 
Editor American Machinist : 


Some time ago I noticed in a mechanical 
paper, the name of which has escaped my 
memory, an inquiry as to the cause of the 
filling up of an exhaust pipe with some mys- 
terious deposit. The inquirer was at a loss 
to account for it. However, the editor 
answered, with seeming confidence, that the 
deposit could not have come in the steam 
from the boiler, and it must therefore have 
by some means gotten in through the out- 
board end of the exhaust pipe. 

I hope the questioner was not satisfied with 
such an answer, and that he has found the 
real cause of the trouble. 

For the benefit of the readers of the 
AMERIOAN Maoninist, I will give the particu- 
lar case that came under my notice a few 
months ago. 

A customer complained that his new engine 
was not doing as well as it did when first 
started, and an examination revealed (to me) 
a very unusual state of affairs. 

The exhaust pipe, which was horizontal, 
was half filled, for twenty feet, with a dirty, 
waxy substance, somewhat like clay, and 
soapy to the touch. The heater was full, 
except a narrow passage kept open by the 
velocity of the contracted exhaust. The ex- 
haust passages and inside of the cylinder 
were also more or less stuck up with the 
stuff. In the ends of the cylinder it had 
accumulated until the piston struck it at 
each end of the stroke. 

The steam pipe was clean. The boiler, 
though it had been used a year and never 
opened before, was quite clean. Spring 
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water was used. The only thing I could lay 
the trouble to was fraudulent cylinder oil ; 
but when I found there was ten times as 
much mud, by measure, as of oil used, that 
solution became unsatisfactory, and I sought 
advice of a man of science. 

This man probably never opened a throttle 
nor screwed up a stuffing-box, but hisanswer 
made me realize once more, as I had many 
times before, that a knowledge of other 
things besides iron and mechanics is a good 
thing for engineers, especially a knowledge 
of chemistry. 

He said there were some substances in 
water that are not precipitated by boiling, 
and some that would even rise as the steam 
does, and that in this case the water probably 
contained some alkali, as soda, potash or am. 
monia, and the appearance of the deposit, in 
the cylinder first, would indicate its presence 
in the steam, because, on being mingled at 
that point with the cylinder oil, it produced 
a sort of soap. 

The ease with which the stuff could be 
removed in washing seemed to corroborate 
his theory of its being soap. 

The action upon the valve seat was to 
soften and cut away the iron, which caused 
more waste than the accumulation of soap. 

The engine was put in order again, but the 
trouble soon reappeared, and the owner now 
intends to get water from some other source, 
when, I expect, it will cease. 

If he succeeds, I will report the result, as 
it is quite likely that there are many cases of 
this kind, wasting money for owners, mak- 
ing trouble for the engineers, and perhaps 
bringing back-action blessings on the unfor- 
tunate engine-builder. 

F. B. Rice. 

Dunkirk, N. Y. 


Metal for Locomotive Bearings. 


Another circular of inquiry has recently 
been received from an investigating com- 
mittee of the American Railway Master 
Mechanics’ Association. James M. Boon, 
New York, West Shore & Buffalo; J. S. 
Graham, Lake Shore & Michigan Southern, 
and J. P. Hovey, Rochester, N. Y., consti- 
tute a Committee on ‘‘The Best Metals for 
Locomotive Bearings.” Mr. Boon, who is 
Chairman of the Committee, requests master 
mechanics to furnish information on the 
subject, and to guide them, he propounds 
six questions: 1st. What has been your 
experience with metals used on engine and 
tender journal bearings; also on connecting 
rods and other parts of the locomotive ? 
2d. Have you used journal bearings lined 
with lead or other soft metal? If so, with 
what results? Please give composition of 
metal other than lead ; also sketch showing 
shape and dimensions of bearing, number 
of square inches of bearing surface, weight 
carried on journal, and kind of lubricant 
used. Give weight of bearing when first 


put in, and loss of weight to each 1,000 miles | 
run; also length and diameter of journal | 
Have | 


and loss in diameter from wear. 34d. 
you any knowledge of any composition that 
answers the same purpose as babbitt metal 
in connecting rods, etc., that requires a 


higher degree of heat to melt from friction | 


than babbitt? If so, give composition. 


4th. What kind of metal, in your experi-| 
ence, has given the best results for driving | 
shaft, engine truck and tender journal bear- | 


ings? If an alloy, please give composition, 
dimension and shape of same; also method 


of fitting bearings in the cast-iron box or 
5th. Have you found the inserting of 
babbitt metal in journals an advantage? If 


shell. 


so, to what extent. 
of inserting. 6th. 


Please explain method 
What 


and parallel rod bearings? What advantage, 


if any, is there in a solid bushing instead of 
Is bab- 
in connecting 


the square bearing fitted in straps ? 
bitt a benefit or otherwise 
rods, and how should it be inserted ? 


In answering the above please do not con- 
fine yourself to the questions, but give any 
interest or 
Send sketches 
or blue prints of bearings and boxes found 


information that may be of 


throw light on the subject. 





metal have you 
found to give the best results for connecting 
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to have given good results, 
carried on them. 


and the weight 
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In the course of a private letter recently 
received in this office from Mr. G. W. Cush- 
ing, superintendent of motive power North- 
ern Pacific Railroad, he says speaking of the 
severe winter and its effect on Northwestern 
railroads: ‘‘The truth is the Northern 
Pacific road to date has had no snow block- 
ade, and only an occasional delay by snow 
and wind to its regular trains. While we 
have less than usual demand for snow 
machinery, we are far better prepared than 
ever before to meet trouble. In former 
years I was ever ready to head asnow party, 
but now I am quite content to supply the 
machinery and advise others how to do the 
fighting. 
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The Daily Press on the Protectionist 
Majority in Next Congress. 

The letters from 91 of the 188 new mem- 
bers elected to next Congress, giving tariff 
views, which we published in our issue of 
February 21, together with a summary of 
the position of the House on protection, have 
been commented upon by the daily press in 
all parts of the country. We placed an ad- 
vance copy of that issue in the hands of the 
general manager of the United Press, and 
through that association the public were 
made acquainted with the significance of 
those letters, in a comprehensive telegraph 
dispatch to the daily papers, before our issue 
for that week was published. The New 
York Sun gave a condensed summary of 
cach of the letters, with the conclusions we 
derived from them. A large number of 
dailies containing editorial comments have 
come to our notice, but probably a much 
greater number have, for obvious reasons, 
not been seen by us. With the exception of 
a few rabid anti-protection newspapers, none 
have questioned the existence of the protection 
majority we were enabled to show. Those 
few journals basé their quibbles upon the 
fact that the members-elect who declare 
their adherence to protection have not said 
exactly what per cent. of tariff they favor, or 
that some of the re-elected members who 
voted to squelch the Morrison bill might be 
opposed to protection, or that members 
might change their minds after going into a 
party caucus. We have received several 
more letters from new members, which will 
be published in a future issue, and a larger 
protection majority shown than was computed 
in our issue of February 21. A few extracts 
from daily press comments are given be- 
low : 


A piece of New York 


World. 


journalistic enterprise. 
J 


We are disappointed at the poor showing our 
friends the free traders make in the next House of 
Representatives. Considering their loud procla 
mations during the great struggle of last winter, 
and the energy they displayed in Chicago, they 





Frank 
men ought 


Hurd’s defeat in 
to have been tri 


Apart from the fact of 
Ohio, when be of all 
umphantly returned, there is a sure protectionist 
majority in the new Houses. Thus the revision of 
the tariff, which will shortly have to be undertaken, 
is likely to be made in the interest of protection 
and not in the interest of free trade. It is plain 
| that a great deal of missionary work will have to 
be done in this country before it is brought over to 
| free trade doctrines. Perhaps our friends might 
get on better if they would change their dictatorial 
and infallible tone for one of philosophy and mild 


persuasion. That isa wise motto which bids us to 


speak gently to the erring.—New York Sun. 
Careful examination of the letters from new 


members of Congress, which were published by the 
AMERICAN MACHINIST, Shows that there may be 
reasonable doubt as to the meaning of one or two 
which were reckoned by that journal as giving 
protective opinions. Mr. 
from Alabama, for instance, does not give any idea 
of his purpose, and is associated with men who 
have voted unitedly for free trade measures. Mr. 
Pulitzer, of New York, is reckoned a Protectionist ; 
he will probably vote as Mr. Cleveland wishes, and 


evidence of Davidson, 


have turned out very poorly indeed in the election. | 
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that the Republicans have elected 140 of the mem 
bers of the next House, instead of only 120 of the 
present House.—New York Tribune. 


Our excellent contemporary, the AMERICAN MA 
CHINIST, has been at the pains to address letters of 
inquiry to new members elected to the Forty-Ninth 
Congress,and has received ninety-one replies, which 
lead it to the conclusion that there 
ing protectionist 
Representatives. 


will be a work 
majority in the next House o 
This is set forth by our contem 
porary as a matter of congratulation. But if it be 
such, why, may we ask, do of our other 
valued protectionist contemporaries whine so 
lachrimosely over recent political events, and why 
do they declare that the depression under which 
trade has long labored,and still continues to labor,is 
the direct and inevitable fruit of 
We shall expect, hereafter, to see their complaints 
withdrawn, and a more intelligent view of eeonom 
ical cause and effect presented to their readers 
—New York Commercial Advertiser. 


some 


those events’ 


The American MaAcuinist has done the public 
good service by ascertaining, as far as possible, the 
tariff views of the members of the next House of 
Representatives. * * * This is an interesting 
It ought to remove what 
ever apprehensions exist in the public mind of 
harmful tinkering with the tariff during the con 
tinuance of the next Congress. 


and valuable showing. 


Troy Evening Times 


For a week or more our esteemed contemporaries 
throughout the country have devoted a large share 
of attention to the figures furnished by the Amer 
ICAN MACHINIST in regard to the views of members 
of the next House of Representatives on the tariff 
question. The AMERICAN MACHINIST taken 
pains to ascertain the views of the Congressmen- 
elect, and it finds that at least 29 of the Democratic 
members are favorable to the protective system, a 
number sufficient 


has 


if they can be trusted to act 
with the Republican minority, as the protectionist 
Democrats did last year—to defeat any free trade 
measure that may be introduced in the House 
* * The tariff is the dividing question of the 
future, and the American labor 
prepare for the issue.— Brooklyn Daily Times 


friends of must 


The solidity of the Republican side of the House 
in favor of protection is the most valuable fact dis 
closed by the AMERICAN MACHINIST'S enterprise 
Albany Evening Journat. 


The letters, which are brief and to the point, 
make very interesting reading at this time on a 
subject which excited much attention 


x * 


last year 
Thus the prospect is that this vexed ques 
tion will take a rest in the next Congress; or, if 
disturbed, it will be simply to make such modifica 
tions as may be deemed necessary. 


and Knickerbocker. 


Albany Press 


The AmeErRIcAN MaAcutinist—which, by the way, is 
a model class journal—deserves credit for its prac 
tical efforts to contribute to the pacification of the 
public mind.—A/tvona Morning Tribune. 


The AMERICAN MACHINIST shows its enterprise by 
trying to ascertain the tariff views of the 138 Repre 
sentatives elected to serve in the Forty-ninth Con 
gress, Who are new to the House or not already on 
record as favoring or opposing the Morrison reduc 
tion bill * * * When it 
ever, that only 90 of the 138 members interrogated 
were candid enough to answer, and that the men 
who dare not state their views in advance gener 
ally *‘go with the crowd,” it is safe to predict that 
there will be no violent or radical change in the 
surface of things economic between now and 1887 

Syracuse Evening Herald 


is remembered, how 


The result of a canvass of the next House of Rep 
resentatives on the tariff question, printed in yes 
terday’s issue, has evidently had the effeet of bring 
ing about a feeling of greater security among bus 


iness and industrial interests.--Lyrie Dispatch, 


incoming Congress will contain a positive majority 
would 
the 


of members who agree in support 


Randall view of tariff issue. Ava 


lanche. 


Memphis 


The AMERICAN MACHINIST, by its stroke of enter 
prise, has laid the public under no inconsiderable 
obligation 
indubitable that there will be a clear 
majority of protectionists in the Forty-ninth Con 
gress, a fact for which the country may feel pro 
foundly grateful. The which this 
covery well 
the sensitive nature of the business of the country 


ey idence 


assurance dis 


gives cannot 


is considered Daily Saratogian. 
The 
for 


AMERICAN MACHINIST 
manufacturers by polling the 


elect on the tariff question. 


Congressmen 


will go far towards restoring that confidence neces 


sary for a successful business future Watertow? 


Times. 


It will be gratifying to the friends of a protective 





it is not probable that either of them could yet tell 
how thatis * * Itisto be remembered that 


the Morrison bill lacked only three votes of a clear | 


majority in the House. But 41 Democrats voted 
against it, and only 19 of these have been re-elected. 
Of the new members, 10 Democrats 


be in sympathy with Mr. Randall 


be maintained, therefore, if it were not for the fact 





are known to | 
There would be | 


| tariff to learn that these inquiries have developes 
the fact that there will be a clear majority of pro 
tectionists in the House of 
Forty-ninth Congress. 


Representatives of the 
Re ading Times and Dispat h 


As all are 
therefore likely to be increased,we may assume tha 


great doubt whether the protective system could | the free trade programme will not be carried out 


of the 


It has obtained, through much effort, 


be overestimated when 


has done a good work 


The replies published 


not heard from, and this majority is 





7 


If this estimate can be relied upon, and we see no 
reason to doubt the accuracy of its deduction, the 
manufacturers of this country may feel reasonably 
assured that the tariff laws will not be materially 
changed.— Cohoes News. 

Upon the whole, the outlook for protection is not 
discouraging. The majority may be small, but a 
dozen is as good as a million when all are counted. 


Lancaster Examine? 


The AMERICAN MACHINIST, a stout supporter of 
the tariff, set out some time 
determine, if possible. the views of a majority of 
the next House of Representatives on this question. 


protective ago to 


. 


Members, of course, have been known to 
change their minds, but the AMERICAN MACHINIST 
has certainly made out a strong prima facie case. 
Washington Evening Star. 

The figures upon their face bear the stamp of 
truth 
lieve furthermore that the men over whose signa- 
tures those letters appear will stand true, shoulder 
to shoulder, and bound together by the closest tie ; 
standing before the country, not as Republicans, 
not as Democrats, but as citizens, pledged to the 
support of the high and holy principle of protec- 
tion to American labor, they will present anim 
pregnable front. With sucha phalanx ever ready 
for the defence of the publie good, it will be impos- 
sible for the enemy foothold. It will 
not only be a present defence, but for the future it 
will be a pledge of prosperity so enduring that no 
section of the country, however remote, will fail to 
feel the revivifving influence.— Baltimore 
Herald. 


We believe them to be correct ; and we be 


to obtain a 


Morning 


It is of the utmost importance to know precisely 
What will be the complexion of the next Congress. 
This information is now obtained, and the friends 
of protection may rest assured that their cause is 
safe.— Wilkeshbarre Record 
It has been ascertained by the AMERICAN MACHIN- 
ist that 167 members of the Congress are in 
that is a ma- 
How much 


next 
favor of the principle of protection 
jority of 9 out of the whole number 
little protection, these law- 
favor of, merchandise 
they would place an import tax protection, is just 
what no fellow ean find out * * * * After all, 
the tariff is a local question, and the Representa 
tives, as arule, favor all the protection or all the 
free trade the interests of their ‘* deestricks”’ de- 
mand.— Pittsburgh Post 

Hon. Wm. D. Owen. who will represent this dis- 
trict in Congress after the 4th day of March, makes 
this reply: “I favor a protective tariff. I do not 
favor a general and substantial reduction of the 
present tariff.’ If this is Mr. Owen’s position on 
this question, we do not believe he will represent 
the sentiment of a majority of his constituents. 
We believe the sentiment of the people of this dis 
trict favors a material reduction in tariff duties. 
* * * High protection stifles enterprise, because 


protection, or how 


givers are in and on what 


as long as all the people are taxed to support a few 
manufacturers, they are satisfied and restrict pro- 
duction to the home demand, Of course, there is 
no hope for tariff reduction for the next two years. 

Logansport Daily Pharos, 

To us it seems strange that such a result should 
have many 
newspapers spots in 


been accepted 


The weak 


well-informed 
the AMERICAN 
MAcuHINIStT’s arithmetic lie right on the surface. 
By no means every man who voted against the 
Morrison bill is in favor of protection. Some of 
the most strenuous Opposition to that bill in and 
out of Congress came from revenue reformers. who 
thought the bill inopportune on the eve of an elec- 
tion, and wrong in its horizontal features. * * * 
The AMERICAN MACHINIST @88Sumes too much when 
it counts against tariff reform all who opposed the 
Morrison bill, all Republicans, and such Democratic 
members as Wheeler 


by so 


Perhaps when Mr. Carlisle 
shall be re-elected Speaker, its eyes will open.— 
Vontgomery ( Ala.) Daily Advertiser. 


We have no doubt that the AMERICAN MACHINIST The classification is misleading, because the let- 
is in a general way correct in the conclusions } ters addressed to the members contain not only the 
drawn. There are, however, so many shades of question ‘*Do you favor a protective tariff?’ but 
protection views—as there are of free trade and also, “Do you favor a general and substantial re- 
tariff reform opinions — that its conclusions would, | duction of the present tariff’ And while the an- 
perhaps,be more accurately put in this form: “The |] swers received may be favorable to the general 


policy of protection in the proportion 
they do 
members as to where reductions in duties should 
stop.- Post 


indicated, 
not convey with clearness the ideas of 


Washington 


The tendency of the House is the important point 
If a majority of that body favors a 
continuance of the protective policy there is little 
-| ground of fearing a serious disturbance of the tariff. 
rhe facts that have been ascertained certainly indi- 
cate the newly-elected House to be of that charac- 
ter. Cleveland Herald 


»} to consider 


Of course the wish of the MAcHIN«stT is father of its 
conclusions,and therefore they should be taken with 
a large allowance, It is very possible that a major- 
ity of the next House will not favor the method of 
tariff reduction proposed by the Morrison bill, but 
we are of the opinion that the demand by the peo- 
ple for a tariff revision and reduction 
will be heeded by a majority of the next House 
and such revision and reduction will be undertaken 
if there is a reasonable hope that they will be sec- 
*} onded by the Senate Chronicle. 

1 


reasonable 


i 


La Crosse 


As protectionist Weber says, ‘“‘Something must 
But when 


it comes to selecting the victim, as protectionist 


be thrown overboard to save the rest.”’ 


Gay says, the views of the victim’s friends will be 
subject to modification with regard to the propriety 
t| of protecting the interests dear to the people who 
the overboard, Charleston (S. G.) 


threw victim 





next winter.— Poughkeepsie kagle 


News 


and Courier. 
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| wages their workmen receive. 





AMERICAN 
| The Safeguard to American Labor. 


| The rates of machine shop wages in 
| Europe, as reported by United States Con- 
|suls, which we present on another page this 
| week, are worth careful attention. They 
‘are not taken from bap-hazard notes of 
tourists in those countries, but have been 
gathered at some pains by the paid repre- 
|sentatives of our Government, residing 
where the information was obtained under 
‘direction of the Department of State, and 
have been published officially in a volume 
entitled ‘‘Labor in Europe.” The figures 
may therefore be relied upon for greater ac- 
curacy than any others of like nature that 
have recently found their way into the 
public press. It will be seen that the highest 
wages are paid in Britain, and that they are 
considerably lower than the wages paid the 
same class of mechanics in this country. A 
comparison of the figures with those fur- 
nished by U. 8S. Consuls in 1878, makes it 
evident that wages have not advanced since 
that year,and it may be added that in several 
occupations there has been a decline. On 
the other hand, wages in some of the 
countries that have recently applied pro- 
tective tariffs, notably in Germany, have ad- 
vanced. But in the overcrowded countries 
of Europe the wages of mechanics will 
never be as high as those paid here, unless 
by stupid and blundering legislation Amer 
ican mechanics are brought down to a level 
and unguarded competition with the ill-paid 
drudges across the Atlantic. 

‘* After all I have read, written and pub- 
lished to the world on the all important sub- 
ject of a tariff,” wrote the great philan- 
thropist, Peter Cooper, to the Tariff Commis- 
sion, ‘‘I come to the conclusion that it 
should give full and complete protection to 
what Daniel Webster calls the producing 
cause of all prosperity, which he says is, 
‘labor! labor! ! labor!!!’ This can only 
be accomplished by’ an amount of duties that 
shall equal the difference between the cost 
of a day’s labor in our country as compared 
with the cost of a similar day’s labor in 
other countries. The difference when care- 
fully examined will be found to be on an 
average, in this country, of from fifty to one 
hundred and fifty per cent. more than what 
is now being paid for similar labor in other 
countries.” The rates of wages as ascer- 
tained by our consuls bear out the above 
declaration. 

The free traders try to persuade American 
workmen that the lower cost of living in 
Europe about compensates for the lower 
This illusion 
is dispelled by the consuls’ reports before us. 
In Austria and England especially, the cost 
the necessaries of life is not so much less than 
in the United States, ‘‘ but when the mode 
of living is taken into account the difference 
becomes very striking.” 

It costs less to send machinery across the 
ocean than from New York to Chicago, and 
without a protective tariff the American 
mechanic would be ground down by com- 
petition to accept the miserable pittance paid 
to mechanics in Europe. 


- a 


Horrible Boiler 


ixplosion. 


The deplorable apathy of the American 
public to loss of human life is strikingly illus- 
trated by a horrible boiler explosion which 
happened at Brazil, Ind., on February 10. 
A boiler belonging to a battery of boilers 
used in a rolling mill exploded, killing eight 
men and injuring eighteen 
riously that some of them will be maimed 
for life. Although no political or national 
topic is absorbing much public attention, 
this terrible explosion excited scarcely any 
comment from the daily press. 

A friend has sent us a piece of iron cut 
from the exploded boiler, and it shows very 
distinct indications of overheating. In fact, 
there is little reason to doubt, from the 


more so se- 


}appearance of this iron, and from the evi- | 


dence elicited at the coroner’s inquest, that 
the boiler was red-hot when the explosion 


occurred. [he inquest was very intelli- 


gently conducted, and the self-proclaimed 


-MACHINIST 


| boiler expert, with a pet theory of explosions, 
was conspicuously absent. From the testi- 
| mony given, it appeared that the boiler had 
| been in use only four or five weeks, and that 
| it was constructed of charcoal hammered No. 
| 1 iron of 50,000 pounds tensile strain, made at 
Swift’s Iron and Steel Works, Cincinnati, O. 
Experts testified that the iron was not very 
good, but that the boiler was capable of 
standing a pressure of 300 pounds per square 
inch, and that it was worked under a press- 
ure of 60 pounds to the inch. The boiler 
was in charge of J. M. Hemphill, an assist- 
ant engineer, who was declared by an owner 
of the rolling mill to be perfectly competent, 
which his own evidence and that of his 
fellow-employes seem to gravely question. 
He went about his work in a manner that 
indicated he was not properly impressed with 
the importance of his duties, and the serious 
results likely to arise from neglect. The 
blame of the disaster has been placed upon 
this man’s shoulders, but we believe a large 
share of the responsibility rests upon those 
who employed an incompetent man to per- 
form very responsible duties, whose import- 
ance were under-estimated. 








a 
As Bad as Dynamite. 


There is an upright portable boiler stand- 
ing close to the sidewalk at the corner of 
Ninety-sixth Street and Third Avenue, New 
York, that illustrates in a striking manner 
how little public safety is considered in the 
way that dangerous appliances are permitted 
to stand beside crowded thoroughfares. This 
boiler is used to supply steam to rock drills 
that are at work breaking up the rock forma- 
tion beside the street, and it also supplies 
steam to an engine that operates a hoisting 
crane. There is nearly always a crowd of 
children or grown people around the boiler, 
besides numerous workmen laboring within 
afew yards of it. If the condition of the 
boiler is in unison with its attachments, it is 
more dangerous than a loaded dynamite 
bomb would be. The water glass is broken 
and the plugs of all the water gauge cocks 
are missing, so that the man in charge prob- 
ably has to guess at the height of the water 
in the boiler. The steam gauge freezes up 
every night, so that its indicator is likely to 
throw but little light upon the pressure of 
steam in the boiler. The safety valve is 
held down by a rod of crooked iron, to the 
end of which is attached by a wire an old 
butcher’s weighing spring scale. Yet this 
concern is used to generate high-pressed 
steam, and is fired hard. Should it go to 
pieces suddenly from over-pressure or 
through the sheets getting burned, and kill 
a crowd of people, it will be declared an 
accident, when really it is the natural result 
of criminal recklessness for which the city 
authorities are responsible. 


ae 


A well known machine tool builder, speak- 
ing of the use of cut instead of cast gears 
in cases where the latter might be passed, 
says that with the best automatic gear cut- 
ting machines it takes about the same time 
to cut gears that it does to trim and clean up 
the teeth of cast gears, so that it is nearly as 
cheap to use the former as the latter, with 
the additional satisfaction of having them 
run without noise or trouble. 


The circular of inquiry from a committee 
of the Master Mechanics’ Association 
‘*the best metal for locomotive bearing,” 
which we publish in another column, calls 
for more light on a subject that is very im- 
portant in the regular and 
operation of railroad trains. The question 
of journal lubrication is still indifferently 
understood, and the subject is complicated 
| by diverse opinions as to what metal is best 
| suited for the hard usage to which bearings 
|carrying the weight of locomotives are con- 
stantly subjected. The opinions respecting 
| the best metal for and form of bearings are 


on 


economical 





| ridiculously conflicting, and are in numerous 
|instances founded more on prejudice than 
on demonstated proofs of suitability. We 
trust the various master mechanics will give 
their experience freely, with the bearings 
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they use, so that a report may be prepared 
that will indicate with some degree of 
certainty what form and material produce 
the best result. 
——__-—>e _—_ 
Explosion Caused by a Hot Journal. 


At the Hillman Coal Company’s Mine at 
Wilkesbarre, Pa., there is a large fan used 
at the main shaft, for keeping up a circula- 
tion of air inside the subterranean workings. 
This fan performs extremely important 
functions; its duties are a matter of life or 
death in fact. One day last week the so- 
called engineer in charge of the fan-operating 
machinery, discovered that the speed of the 
fan was beginning to slow down. He went 
to the boilers that supplied steam to the 
engine to see if the fires had not got low, 
but they were burning all right, and the 
pressure of steam seemed by the gauge to 
be correct for proper working. This ap- 
peared to be a very mysterious case, for the 
speed still continued perceptibly to decrease. 
After marveling over the trouble for some 
time more, the so-called engineer happened 
round near the journals of the fan, and 
found one of them very hot, so hot indeed 
that the increased friction was gradually 
stopping down the whole machinery. Notice 
was then sent to the superintendent that the 
fan would have to be stopped, and he, realiz- 
ing the danger of the case, sent word round 
among the miners at work to extinguish 
their lamps, as accumulation of explosive 
gas would at once follow the stoppage of the 
fan. The intelligence was not spread rapidly 
enough, however, for gas accumulated and 
found the flame of an unprotected lamp, 
and an explosion followed, which resulted in 
the death of several men and injury to 
others. The case is spoken of in Wilkes- 
barre as an unfortunate accident. It cer- 
tainly was unfortunate for the men who 


were maimed and killed, and for their 
friends. -But we cannot help wondering 


that affairs of the kind are not more common 
under the criminally reckless management 
apparent all round. Men, in charge of 
machinery that lives are dependent upon, 
who are not competent to run a machine 
higher than a wheel-barrow; and mines 
liable to fill with explosive gas, worked by 
miners whose lamps deride the word safety, 
it is a false pretense to call homicides hap- 
pening under these conditions accidents. 
i _ 
Literary Notes. 


A TREATISE ON THE CONSTRUCTION AND 
Use of Grinding Machines for Cylindrical and 
Conical Surfaces. As made by Brown & Sharpe 
Manufacturing Company, Providence, R. I. 
Grinding machinery, in its present im- 

proved form, is not so generally known or 

appreciated as it should be. This book is 
prepared with great care, and by the aid of 
cuts, whenever necessary, the processes of 
grinding are very fully explained. Manufac- 
turers in the iron industries will be well re- 
paid for its perusal, and will be very likely 
to find information to their advantage in it, 
and mechanics generally will find something 
in it that will add to their general knowl- 


edge. It is neatly printed and artistically 
bound. Price #1.35. 

ENERGY AND MOTION. A Text-Book of Ele- 
mentary Mechanics. By William Plaice, M. A. 


Cassell & Co., 
Price 75 cents. 
This little book treats of motion, force and 

energy in a plain, simple way that will be of 

great service to those trying to learn the 
principles of mechanics. The elementary 
works in this line generally assume that the 
student has an instructor at hand to elucidate 
the diflicult parts. Professor Plaice assumes 
that the student will understand the subjects 
treated without other assistance than the 
book. The book is divided into two parts. 
The first treats of motion; the second of 
kinetics. Under the first heading there are 
chapters on electricity and acceleration ; dis- 
tance, velocity and acceleration; the prin- 
ciples of the parallelogram and the polygon, 
etc. The second part has chapters on force 
and mass; work and energy; moments and 
parallel forces ; laws of motion, ete. Along 
with each chapter problems are given for 


Limited, Broadway, New York. 
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solution, the answers being put at the end of 
the book. Mechanics and engineers trying 
to help themselves into a knowledge of the 
principles of mechanics will find this book a 
great aid. 


Before questioning the nes members of 
the next Congress about tariff views we con- 
sulted several political almanacs (for 1885) 
to find a full list of the members elected. 
Every one of those publications contained 
what purported to be such a list, but the 
only correct list we found was in the 7’ribwne 
Almanac, which sells at 30 cents a copy. 
The same accuracy seems to extend to the 
whole large fund of political information in 
this almanac. 


it es AND) 





NSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and accordin, 
to common sense methods. 

Every question, to insure any attention, must invari 
ably be accompanied by the writer's name and address 
Tf so requested, neither name, correct initials, nor loca 
tion will Le published. 


(85) D. W. R., Terre Haute, Ind., will 
find the question of casting hollow cylin- 
ders discussed by a practical moulder in the Ques- 
tions and Answers, AMERICAN MACHINIST, Dec. 20, 
ISS4. 


(86) C.S. M., Statesville, N. C., writes: 
Can you tell me how it is that an engine running on 
a curve when the outside rail is longer than the in- 
side rail, gets round when the outside wheel has to 
travel farther than the inside wheel, both being se- 
curely fastened to one axley A.—The inside wheel 
slips on the rail. 


(87) F. L., Rochester, Minn., asks: 1. 
What is the best way of securing the wrist-pin in 
center crank disks’ A.—Keying is the plan gener- 
ally adopted, and is, perhaps, as satisfactory as 
any way. 2. Are disk cranks considered more de 
sirable than solid cranks? A.—It is generally con- 
sidered that they are not as likely to break, and 
the cast disks give an opportunity for counterbal- 
ancing. 


(88) W. L., Brooklyn, N. Y., 
We drive a set of rollers as follows: On first coun 
tershaft a 47”’ pulley, belted to a 30” pulley 
ond counter ; on second counter, a7’ pinion driv- 
ing a 36” gear. We wish to put a 30” pulley on first 
counter, and a 10%%’’ pinion on counter. 
Will we lose power by doing so? A,— There will be 
no loss of power, but the belt from the 30” pulley 
will only have about 5g the speed that it has at 
present, and to transmit the same power should be 
proportionately wider. 





rolls or 


writes 


on sec- 


second 


(89) §. O., Denver, Col., says: Can you 
give me a rule for properly proportioning the 


area of steam 
and injectors ? 
necessary tO Overcome, 


and water siphons 
Also head and pressure which it is 
and the water which can 
be thrown under known conditions: A.—The data 
here called for has been worked out experimentally 
by the makers of injectors and steam jets, but we 
are not aware that ithas been put in any formula. 
We do not think any published work contains the 
information sought. 


(90) J. R., Brooklyn, N. Y., writes: I 
wish to make a number of small castings, using 25 
per cent. of nickel. Can you tell me of an alloy 
of this kind that will melt at a low heat; also how 
can I melt ity A.— Nick and 
zine ; sometimes a little tin is added. The propor- 


openings for 


el is used with copper 
tions are about 2 each of zine 
and nickel 
melting can be in any brass 
will furnish you with the castings at the 
These mixtures will not melt at a very low heat. 


(91) A. W., Providence, R. 


What is your opinion of placing a heater between 


50 parts copper to 
lead is used. The 
foundry, or they 
foundry 


In some cases a little 
done 


I., asks: 1. 


condenser and engine on a condensing engine, and 
what heater would you recommend: A,—There is 
economy in aheater thus placed We cannot rec 
ommend heater as against another. How 
much heating surface, and how much grate surface 
is allowed per horse-power where forced draft is 
used? A.—Practice differs widely in this respect 
Perhaps a fair average would be about 4 that used 
for natural draft. In some 
allowed. 


(92) P. T., Hamilton, Ohio, 
Referring to the article in the AMERICAN MACHINIST 
of February 21, on * Balancing the Reciprocating 
Parts of Steam Engines,” taking the figures to rep 
resent the driving wheels of a locomotive, would 
the amount of balance weight put in the trailing 
wheels equal the weight of the side-rod and crank 
pin? A.—Practically the 
locomotive wheels 


one 


less is 


instances much 


counterbalance for 
found only by experi 
I would like to know how to determine 
and diameter of fly wheel for any en 
AMERICAN Macuinist of May 9, 


best 


can be 


ment. 2 
the weight 
gine’ A,--See 


1880, and May 13, 


1RR2 


asks: 1. | 


(93) E. U., Woodstown, N. Y., asks: 1. 
Can I straighten unannealed iron wire 1-16’ diame 
ter by powerful tension’ I wish to cut it into 
lengths of about 10’. A.—We do not think you 
can straighten it in the way proposed except by per- 
manently lengthening it. We think by planing 
half-round grooves for the wire, in an iron plate, 
that by moving a heavy flat plate forward and 
back over it, you may straighten the pieces. 
illustration of wire straightener in the AMERICAN 
MAcHINtst of Noy. 26, i881. 2. What can I use to 
fasten muslin to these rods, by wrapping it around ¥ 
A.—A cement recommended for such purposes is 
made by adding 2 oz. of pulverized borax and 4 oz. 
of gum shellac to 1 qt. of boiling water, and boiling 
till dissolved. Perhaps shellac cut with alcohol, so 
that the whole will be quite thick, will answer. 


(94) W. H. C., Knoxville, Tenn., writes: 
I have for experimental purposes made a smal] 


See 


boiler, 10’ diameter, 18’’ long, with a 4” flue. It is 
made of a good quality of iron, well riveted ; heads 


well braced. What pressure could I safely carry, 
and what would be the limit ? A.—We assume the 
thickness of shell to be .05’’, and the tensile strength 
of material to be 40,000 Ibs. The ultimate strength 
of shell is, then, 
05 x 40,000 - 
10 ‘ 
Assuming a safe pressure to be one-sixth of this, it 
is 66 Ibs. 


(95) D. R., Boston, Mass., asks: How 
can I find the proper length of a link for an engine 
having eccentric rods 15’ long; travel of valve, 
i144” A.—There is no rule for the length of link. 
You can, for convenience, make the points where 
the rods are attached to the link five to six 
inches apart, then in full gear the block will be 
against one or the other of these points of attach- 
ment. and the link must be long enough so the 
block will not strike the end. Strike the radius of 
link from the center of eccentric strap. 2. What 
size of engine, and boiler, and wheel would be suit- 
able for a boat 23 feet long? A.—You neglect to 
give breadth of beam. Probably an engine 3/’x4’”’ 
would answer; boiler, upright, 28/’x42’’: wheel, 
18’’ diameter and pitch. 3 What speed would I 
get at 300 revolutions? A.—If you turn the wheel 
at that speed there will be a good deal of slip. You 
may get a speed of 7 or 8 miles per hour. 4. Would 
anything be gained by gearing the engine’ A4.-- 
No. 


2 100 lbs. 








USINESS ‘SPECIALS 


Transient Advertisements 50 cents a line for each 
About seven words make a 
Copy should be sent to reach us not later than 


Wednesday for the ensuing week's issue. 


insertion under this head. 
hne. 


Katzenstein metallic packing, 169 Christopher st.,N Y 
Curtis pressure regulator and st’m trap. Feb.21, p 15. 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N. J. 

Steel Name Stamps, &c. J.B. Roney, Lynn, Mass. 


“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 86 ie street, N. Y. 


Herbert W. T. Jenner, Mechanical Engineer and 
Solicitor of Patents, 632 F st., Washington, D.C. 
The Young Engineer’s Own Book,$3. Edw.Meeks, 
Publisher, 1002 Walnut St., Phila., Pa. 
For Sale—26” b. g. drill presses, quick ret’n bal. spin- 
dles, new. modern tools, $150. S.M. York, Clev'd, O. 
Light fine interchangeable mach’y to order. Foot 
lathe catalogue for stamp. E. O. Chase,Newark,N.J. 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 


Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, ockford, Nl. 


The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 

Pattern and Brand Letters. Vv anderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 

Consulting Engineer and Mechanical expert, ¢ 
C. Hill, 84 Market street, Chicago, Il. 

R. Dndgeee, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 
Meeks, 


Cooper, On the Use of Belting, $3.50. Edw. 


Publisher, 1002 Walnut St., Phila., Pa. 
Guild & Garrison’s Steam Pump Works, 
lyn, N. Y. Steam Pumping Machinery of every de- 
scription. Send for catalogue. 
A few chucks, of all kinds, for sale at half price. 
Slightly damaged. Send for list to the maker, 
| F. Cushman, Hartford, Conn. 
The outline (‘wax process’’) engravings shown in 
the Am. MACHINIST each week are made by Stru 
thers, Servoss & Co , 32 Frankfort Street, N. 
Engine Lathes, Hand Lathes, and other fine sools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham St., N. Y 
Farley’s Reference Directory of the Machinists, 
Iron,Steel,and Metal-Working trades of the United 
States. A.C. Farley & Co., Philadelphia, Pa. 

Improved Tack Machinery, made by The Willets 
Man’f’g (o., can be seen in epoqunen at their works, 
57 Clifford St., Providence, R. 
The Complete Practical Mac hinist, $ 250; the Pat- 
tern Maker's Assistant, $2.50; Mec hanical Drawing 
| Self-taught, $4.00; books for practical machinists. 
Address Joshua Rose, Box 3,306, New York City. 

EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York 

Locomotive Engine Running and Management. 
By Angus Sinclair. Price $2, An excellent book 
for men interested in steam engineering, valve set- 
ting, designing valve motion, the care of the West- 
inghouse brake, etc. Published by John Wiley & 
Sons, 15 Astor Place, N. Y 

Useful Information for Steam Users—A 100-page 
pamphlet, on the care and management of the steam 
engine and boiler, with hints and rules for enginee ve 
and firemen. Every engineer shoule have this book 
Send 25c. in P. O. stamps to the J. N. Mills Publish: 
| ing Company, 145 Broadway, N. Y. 


Brook- 





| 
| 

















will be started at 


A wire nail 
water, Mass. 


factory Bridge 


The Kensington Engine Works, Philadelphia, Pa 
will build a new boiler shop. 


The Nashville, Chattanooga & St. Louis Railroad 
is building a repair shop at Dickson, Tenn. 
Jacob May, 80 DeKalb Avenue, Brooklyn, will 


erect a $15,000 workshop, to make iron railing. 


The Kelsey Cartridge ¢ 
Conn.. 


‘company, of New Haven, 
is building a new factory at West Haven. 
Business prospects have much improved with the 
iron Mills and machine shops of Youngstown, Ohio. 
The Bardstown (Ky.) Axe Handle Company will 
establish a factory, with new engine and machinery. 
The Graham Manufacturing Company, Galt.,Ont., 


will enlarge their manufactory of rolled 
drills 


twist 


The Ogden Engine Company, Chicago, intend to 
place a few more lathes in their machinery depart 
ment. 

The Skinner Cash Transmitter Company has been 
organized at Littleton, N. H., with a capital of 
$200 000. 

A reduction of 40 cents on the ton in freight rates 
on pig iron from Chattanooga to New York has 
been made. 

The Furguson White Company, of 
Pa., are erecting a new blast furnace 
cost, $130,000 


Robesonia, 
Estimated 


John Barker, Greensboro, N C., will build a to 
bacco factory 50x90 feet, three stories high, to run 
by steam power. 

J. H. Wells has recently started a machine shop 
in Tampa, Fla., and will now enlarge and put in 
more machinery. 

Tbe Union Foundry and Machine Company, Cata- 
saqua, Pa., will erect and complete works 
during the coming season. 


large 


The Holly Manufacturing Company, 
manufacturers, Lockport, N. Y., 
all the hands beretofore laid off. 

The Co-operative Wire Company,of New Brighton, 
Pa., will erect wire works and employ about 75 
hands. Estimated cost, $50,000. 


steam pump 
has re-employed 


The new appliances which are being put into the 
Edgar Thomson Steel Works, at Braddock, Pa.,will 
throw 300 men out of employment. 

The New Castle Plow Works, New Castle, Pa., 
will erect plow works at once; will employ about 
50 men. Estimated outlay, $25,000 

There is a prospect for the establishment in Chat- 
tanooga, Tenn., of works for manuiacturing skelp 
iron, especially for wrought-iron pipe. 

It is reported that an agricultural implement fac- 
tory will be erected in Harper’s Ferry, Va., by the 
Hoyle-Jones Manufacturing Company. 

The Indianapolis Rolling Mill Company, 
abandoned the idea of making any more rails, 
change to some other production this year. 


having 
will 


Gus Koehler and others have formed astock com 
pany at Newport, Ky.. and will erect a building for 
the manufacture of a cavalry repeating rifle 

Some time during the coming season the Portland 
& Ogdensburg Railroad will erect repair 
Portland, Me., and fit up with new machinery 


shops at 


Miss., Carroll 
their plant to almost 


The Madison Oil Mills, Canton, 
Smith, president, will enlarge 


double the present capacity, and purchase new 
machinery. 
Louis Schaefer has donated a site for the new 


Linton Cutlery Works, Canton, O. As soon as the 
weather will permit the erection of the works will 
be commenced 

Spencer & Barnes, of Buchanan, Mich., will erect 
a large furniture manufactory at Winchester, Ky., 
provided the city of Winchester will grant them 
exemption from taxes. 

The new plow works at Canton, Ohio, 
126x118 feet in dimensions, and will be 
the Seery Plow Works,from the 
of many years’ experience. 

The Berlin (Conn.) Iron Bridge Company has in 
the course of erection a new building 60x100 feet 
At the recent annual meeting of the company it 
was shown to be in a flourishing condition 


will be 
known as 
inventor,a moulder 


The Hall's Engineering Company have 
made arrangements with Ripley & Kimball, of St. 
Louis, to handle their in that market. 
Their initial order is for $10,500 worth of injectors 


recently 


injector 


The Nes Silicon Steel Works, at Sandusky, 
will be sold this spring by order of the court. There 
is talk of purchasing the property and converting 
itinto a mill for the manufacture of nails from old 
rails. 


Ohio, 


Winsted (Conn.) manufacturers will raise 
to bring the surplus water of Mad 
Lake for manufacturing purposes. 


money 
River to 
It is expected 





Long 


to make Winsted a very desirable place for manu 
| facturers 

| The Bird & Baker Foundry Company, of Battle 
Creek, Mich., has been incorporated. Capital 
stock, $40,000. Arthur E. Baker, President, Toledo, 


Ohio, and Charles H. Bird, 


| Kalamazoo, Mich. 


Secretary and Treasurer, 


The MacKellar, 
Philadelphia, Pa.. Mac 
Kellar, Smith & incorporated for 
the purpose of manufacturing printing types Capi 
tal stock, 


Smiths & Jordan 
formerly doing business as 


Company, of 


Jordan, has been 


$630,000, 


in the history 
Both 


recently 


A new feature of strikes must go 
upon record 
gislature resolutions of 
thy with the striking machine shop and 
ers of San 


Houses of the Cali ornia Le 


passed sympa 
iron work- 


Francisco, 


The Alabama Great Southern Railroad Company 
have decided to increase their capital stock 
000. A portion of this will be used in the ereetion 
of large machine shops at Birmingham, Ala 


$1,000, 


which 
have for some time been in contemplation 


The Hopkins Watch Tool Company, 
Mass., incorporated for the 
manufacturing fine tools, machinery and wateh 
makers’ lathes. Capital stock, $20,000. G. F. Frost, 
President, and Caleb H. Van Treasurer. 


of Waltham, 


has been purpose of 


Norman, 


Steel nails are becoming 
nail factories have beg 
workers, 


so popular that several 
them. The 
has been 


un to make 
whose employment 
with by the use 


iron 
interfered 


of steel nails, have discovered that 


it takes fewer steel nails to weigh a pound than of 
iron nails. 
The LaCrosse, Wallis Carriage Company, of La 


Wis 
facture of carriages, 
Capital stock, $25,000 
President ; J. A 
S_S. Burton, 


Crosse, , has been incorporated for the manu 


buggies, sleighs, 
Giles R, 
Kdwards, 
Treasurer. 


and vehicles. 
Montague, L: 
Clinton, 


Crosse, 
Secretary, and 
The Car-Axle Thimble which is 
operated by a stock company, will commence work 
stock is taken. Their 
. Will be located at 


Skien Company, 


as soon as all the 
machinery, ete 


buildings, 
Franklyn, Ky. 


T. M. Goodknight is president, and J. 8S. Black, sec 
retary, both of Franklyn, Ky 

Hine & Robertson, 80 Cortlandt St, New York, is 
the name of anew firm formed to succeed F. A. 
Hine, and to act as general sales agents of the 


Kellam steam damper regulator. The 
of this steam appliance now 
in number. 


sales to date 


aggregate over 10,000 


Steam 


Works, 
pumping 


Dean Bros Pump 
Ind., have orders for the 
sisting of six duplex steam pumps- for the 
blast furnace at Dayton, 
ing built by a company of Er 
litus Salt. 


Indianapolis, 
machinery con 
new 
This furnace is be 


iglishmen, | 


Tenn 
readed by 


Keith has contracted for the 
Mass 


George E erection 


of a faetory at Campello, . in the early spring, 


south of his present factory. The building will be 
two stories high, 32 feet wide and 70 feet long, with 
a wing 50 feet long leading as far as the railroad. 


The factory will be used by S. E. Packard, for the 


manufacture of paper boxes for boots and shoes 


The Cleveland Tron Trade 
Lake Shore Tubular Axle 
000, Was incorporated the past week. The works 
are located in this city, Following are the officers: 
President, Geo. S. Redfield: Vice 
Treasurer, Chas. il. Cromwell; 
Peckham. Thespecialty of this new Company will 
be the Peckham Self-Lubricating Tubular Axle. 
from 20,000 to 25,000 pairs of which will probably 
be made the first year 


Review Says: * The 


Company, Capital $100, 


President 
Secretary, 


and 
Edgar 


The New York Engineering Company, 
taken a store 


anew con 
cern, have 
New York, 
ing business. 


at No. 64 Cortlandt Street, 


where they will doa general engineer 
The officers of the company are me 
chanical engineers, and control a larze foundry and 
machine shop in the vicinity of 
design, construct and sell, as first hands, all work 
not kept in stock. John A. Caldwell is secretary 


of the company, and will manage the general busi 


New York, and will 


ness of the store. 

Melvin Stevens, 41 Dey Street, 
a good business in the 
which are 


New York, 
sale of his 


is doing 
planer chucks 


largely used in Government shops, both 


in this and foreign countries. These chucks are 
made with or without graduated swivel base An 
excellent feature of these chucks is the taper at 
tachment, which, in use, adjusts itself to the taper 
of the piece to be held) Only one screw is used for 


closing the jaw, which has large range of opening 
The wearing parts, including the screw, are excep 
tionally well protected from dirt and chips 

Itis reported that Simpson, Hall, Miller & Com 


pany, of Wallingford, 
britannia hollow-ware, 


Conn., 
have 


manufacturers of 
bought 3,000 gross of 
Waterbury, 
of that class 


silver from Brown Bros., of 


spoons 


who have abandoned the manufacture 


of goods. This sale is, perhaps, the largest of the 


covering goods valued in 
of $200,000 \ 


kind ever consummated, 


the neighborhood large proportion 


of the goods were plated, and a good judge esti 


mates the quantity of pure silver on the goods at 


over a ton, worth $40,000 Boston Commercial Bul 
letin 

E Gould & Eberhardt, Newark, N. J.. have re 
cently put inthe market a 20’ swing lathe, which 
is between the sizes usually built by them. It has 
a five-change cone, and an arrangement for using 
the head gear for cutting screws of Coarse pitch, 


which greatly increases its capacity in this respect 
The long screw which they got Whitworth 
cut from his master screw, and will be 
used in cutting several master screws for theirown 


from 
is mounted, 


use, and will then be dismounted and preserved as 


astandard. ‘they are quite busy in the works on 
orders very generally distributed over the country 
Some changes made in their shops add to their ta 





cilities for doing work 











Machinists? Supplies and Iron. 


NEW rw Youx, February 26, 1885. 

The condition of the supply trade continues un- 
change “dd. 

Iron—The condition of the market for pig remains 
about the same as it has been for several weeks. 
The demand is light, and buyers are very exacting 
as to quality, and still persist in fighting down 
prices. Sellers occasionally make concessions to 
obtain business, but this is done with much reluc- 
tance. We quote standard Lehigh brands $18 to 
$18.50 for No. 1 X Foundry ; $17 to $17.59 for No. 2 
X at tidewater ; and $14.50 to $15 50 for Grey Forge 
at furnace. 

Seotch Pig continues dull, with only small sales 
reported. We quote Shotts at $21.50 to $21.75, to 
arrive; Coltness, $21.50 to $21.75, to arrive; Glen- 
garnock, $19 to $19.50, to arrive; Gartsherrie, $20.50; 
Summerlee, $20.50; Carnbroe, $19, to arrive; Eg- 
linton, $18.50; Langloan, $21; Dalmellington, $19. 


Copper—The market for ingot has ruled steady, , 


although sales have been light. Lake has sold slowly 
at 1144to 114% cents. Other brands are quoted at 
10% to 10% cents. 


*WANTED* 


“* Situation and Help’? Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy shod be sent to reach us not later 
than Wedne it morning for the ensuing week's issue. 





Situation — d by good machine patternmaker. 
Address *‘ P., . MACHINIST. 

Situation w fie by aniron foundry supt. or fore- 
man. Adddress Iron Founder, Am. MACHINIST. 

Job by practical moulder. Loam, dry, or green 
sand. Good re . Western or Southern States pre- 
ferred. Address *‘ Moulder,”’ Am. MACHINIST. 

A practical pean wants position. Expert 
on dies and tools for sheet metal goods. Address 
Box 103, Port Chester, N. 

fech. engineer, of good address and experience, 
wishes to travel part time for good firm. Address 
Box 2, AM. MACHINIST. 

An experienced engineer desires a position as 
chief draftsman or superintendent. Address N. S. 
S., Am. MACHINIST. 


Wanted—Dredge and derrick men, able to work 
the Pound Mfg. Co.’s dredges on the Isthmus of 
Panama. Address Franco American Trading Com- 


pany, Limited. 53 Broadway, New York 

A position to travel with aline of steam goods by 
a man who has had ten years’ exverience, and can 
give unexceptionable references. Address Box 5 
Am. MACHINIST. 

Wanted —A first-class mechanic to take charge of 
our works as superintendent. Must thoroughly 
understand all kinds of bridge work. State expe- 
rience. The Berlin Iron Bridge Co., East Berlin, Ct. 

Wanted—Situation as foreman or salesman, by 
practical machinist of large experience. Have 
first-class marine engineer's license, and understand 
the erection of all kinds of engines and machinery. 
Address **‘Salesman,’’ AM. MACHINIST, 

Wanted—Position as manager, superintendent or 
designer, by Mechanical Engineer who has has had 
a technical education and ten years’ practical ex- 
yerience in mech. work and the above positions. 
sest references. Address Box 15, Am. MACHINIST. 

First-class toolmaker and machinist, with fifteen 
years experience on gun, sewing machine and elec- 
trical work, wants position as foreman, or would 
contract for work that others cannot make pay. 
Address ‘‘ New York or Vicinity,’? Am. MACHINIST. 

Wanted—Situation as foreman of boiler shop. 
Can make estimates and drawings. Have had large 
experience on every variety of boiler work. Would 
like to do work of asbop on the contract system. 
Can give first-class references. Address ‘ Boiler- 
maker,’? AM. MACHINIST. 

Correspondence wanted with an experienced de- 
signer, who is well versed theoretically and knows 
practically what has been done in automatic en- 
gines with shaft governors. All communications 
treated confidentially and answered. Address 
Business, AM. MACHINIST. 

Wanted—A foreman blacksmith; one who thor- 
oughly understands engine and general mechinery 
work—to take charge of a shop with 12 to 14 fires; 
must be sober. reliable, and pushing. None other 
need apply. To the right man steady employment 
can be given. Apply by letter, giving age, experi- 
ence & references, to Drawer 130, Brantford,Canada. 

Foundryman wanted as foreman or contractor. 
Annual melt 1,200 to 1,500 tons. Character of work 
largely agricultural, with some machinery castings. 
Best of references will be required. This applica- 
tion from a large concern not far from Chicago,and 
I believe it to be a good opportunity to the right 
party. Written c uae ations only will be re 
ceived. Address 8. E. Bliss, 89 Lake St., Chicago, Il. 





For sale or royalty—Trip hammer. Pat. 302811, 
John R. Abbe, 9th and Spruce Sts., St. Louis, Mo. 

50 horse-power Nagle portable engine, with all 
fixtures complete. Also 40 horse-power new econ 
omizer boiler—nearly new. Great bargains. 8. L. 
Holt & Co., 67 Sudbury St., Boston, Mass. 












Combine valuable feat- 
E> ures offered by no other 
tool. In range of opening; 
advantage of self-adjusting 
jaw worked by a single 
screw; graduated base, etc. Parts 
interchangeable. Chucks guaran 
teed, Sold by the trade, Senc 
for Catalogue 

MELVIN STEPHENS, Frop'r, 


OMice, 41 Dey Street, New \ork. 


RI foo ‘en 


Self-A sa 


CHANDLER & FARQUHAR. 


TEARS 168 Devonshire St., 


BOSTON, MASS. 


Of all kinds in Stock and 
Made to Order. 
Estimates Furnished for Models 


or Light Machine Work, 


Tools and Supplies for Machinists 
and Manufacturers. 





G2" Send for Catalogue B. 


BRADLEY'S HE HEATING FORGES. 





ESTABLISHED 1882. 





For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO. Syracuse. N.Y. 
PROPOSALS tor STEAM BOILERS. 


Nashville, Tenn., Feb. 12th, 1885. 
ealed Proposals will be received by the 
Board of Public Works and Affairs, 

Nashville, Tenn., until 2 P. M., March 10th, for 
furnishing and erecting at the present pumping 
station of the Nashville water works a battery of 
steam boilers complying with the following condi- 
tions and specifications : 

The boilers are to have an easy capacity to evap- 
orate eighteen thousand pounds of water per hour 
from feed water at 125° F. to dry steam at eighty 
pounds’. pressure, using bituminous slack coal. 
They are to be, in every particular, first-class in 
design, material and construction, and will be held 
rigidly to fulfill the specified conditions, tests, and 
inspections. Each boiler is to be capable of separa 
tion from all the others, so as to be fired or cooled 
without interfering with the working of the others 
The stack is now standing (brick)—height above 
grate level, 100 ft. Area of flue, 20 sq. ft. 

The city will furnish the raw materials for founda 
tions, setting, and furnaces, except iron. All other 
materials, connections, safety valves, stop valves, 
blow-off valves, feed check valves, steam and water 
gauges and cocks, wrenches and furnace tools, as 
well as all labor and appliances necessary to con- 
struct, deliver, erect and connect the boilers in 
complete working order, are to be supplied by the 
contractor. No proposal will be considered which 
does not specifically state the evaporative rate 
which the bidder will guarantee with security, if 
awarded the contract. Such evaporative rate shall 
be construed as the number of pounds water evap 
orated from and at 212° F. per pound of combustible. 
The fulfillment of the guarantee will be determined 
by a three days’ working test, using screened Hecla 
lump coal, with feed water at 125° F., steam at 
eighty pounds, and the results will be reduced to 
weight of combustible and evaporation from and at 
212° F. Bidders will state the /eas¢ interval after 
award of contract in which they will complete the 
work. 

Forms on which proposals must be submitted, 
detailed specifications, and comparative values of 
Hecla and other coals, will be furnished on appli 
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By order Works 





of the Board of Public and 





Affairs. 
WORCESTER, MASS. 


CURRIER & SNYDE y Manufacturers of 
UPRICHT DRILLS. 


AN EXCLUSIVE SPECIALTY. 








aut sane HAMMER. 





THE B ROW N HAMMER 
S A BLOW 

DOUBLE THE VELOCITY That it Rises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION, 

KNOWLTON MFG. CO., King St., Rockford, M1. 


FOR SALE 474 BARGAIN 


A well established and good paying machine 
shop and foundry, including buildings, lots, 
machinery and stock. The business will be 
carried on until sold. Address 


A. FALEENAU, Leadville, Colo., 
Or 123 E. 72d St., New York City. 
Only reason for selling, ILL-HEALTH, 








JUST PUBLISHED! 


New and Complete Illustrated Catalogue 


OF 


IbLAKE’s IMPROVE 


ID STEAM 


PUMPING WMACHINERY. 


SEND FOR A COPY. 


ADDRESS, 


co™ 
eal 
95 & 97 LIBERTY STREET, 

NEW YORK. 
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44 WASHINGTON STREET, 
BOSTON. 





AMERICA N MACHINIST 
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‘The Deane 


| NEW YORK. BOSTON. 
MANUFACTURE 


PUMPING 
MACHINERY 


oe Send for New Illustrated —__"™ 


> THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 





Steam Pump 60.,. 


PHILADELPHIA. CHICAGO. ST. LOUIS. 













































BALDWIN STREET, BOSTON. 


eee Pay 
CLUTCH PULLEYS AND 


FRICTIO CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, North Adams, Mass. 














24 and 26 West Street, iui, © . 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 








W. A. BABCOCK. 
Manager. 


STANDARD TOOL CO, Cleveland, Ohio. 


Wilde’s Patent ie anes) SS ee ee ov 


SIMPLE, INEXPENSIVE, ACCURATE. 








COOKE & CO., 22 Cortlandt Street, NEW YORK, 
Sole Agents and Dealers in General Machinery and Supplies. 


—) PLEASE MENTION THIS PAPER. (— 


WELLS BROS. & CO. 


Greenfield, Mass., 
(Pat. Feb. 3, 








Manufacturers of 
"New Little Giant” 
SCREW CUTTING 
Machinery & Tools, || 


ADJUSTABLE DIES, 
FINE TAPS, &c. 


Adjustable Die used in all our Screw Cutting Tools. 


WJOHNS 
ASBESTOS 


PISTON PACKING 


Our improved elastic Asbestos Piston Packing is com- 
posed of the best quality of pure Asbestos fibre, and forms 
the most perfect, compact, and durable Pac king ever pro- 
duced for locomotive, marine, and other engines, valve- 
stems, &c. It requires less oil than any other, being toa 
great extent self-lubric ating and wears ten times as long 
as ordinary packings. It is proof against acids. 

Asbestos Wick Packing, 
Asbestos Mill Board, 
Asbestos Gaskets and Rings, 
Asbestos and Rubber Tape and Cloth. 


Asbestos Boiler Coverings. 


_Our ASBESTOS CEMENT FELTING is the most ef 
fective and durable NON-CONDUCTING COVERING for 
STEAM PIPES, BOLLERS, STILLS, and other Steam- 
Heated Surfaces. It is composed of Asbestos fibre and a 
cementing compound,which forms alight, porous Covering, 
partaking of the nature of a Felt and a Cement. It can be 
easily applied by any one. 
Asbestos Hot Blast Cement Felting, 
Asbestos Air Chamber Covering, 
Asbestos Locomotive Lagging, 
Asbestos and Hair Woven Felt. 

_, We also manufacture Asbestos Cloths, Asbestos Cord; 
wine, Yarn, and Sewing Twine, Asbestos Sheathing, As- 
bestos Paper, Asbestos Gasket and Retort Ceme nts,Sheath- 
ing Felts, Etc., also the Standard 

ASBESTOS ROOFING LIQUID PAINTS, PURE COLORS, ETC. 


Descriptive Price Listsand Samples free. 


H.W. JOHNS MFC. CO. 


S7 Maiden Lane, New York. 
175 Randolph St., Chicago 170 N, 4th St., Philadelphia. 
silliter House, London. 


1885.) 








KEARNEY & FOOT CO., File Mfrs., 10! Chambers St., N. Y. 


SEND FOR PRIOBD LiIBSt. 








The Fireman’s Guide. 


A Handbook on the 


CARE OF BOILERS 


By KARL P. DAHLSTROM, M. E. 
& Crown S8vo, Cloth, 50 (¢ 


E. & F. N. SPON, 35 ™™5y,8t: 


ew York. 





‘ents. @ 





214 INCH 
CUTTING-OFF 
MACHINE, 





BRITS DIACHIVE C0. 


MACHINE TOQL BUILDERS, 


¢ 





Wilmington, Del. 


Billiter Street, 
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NICHOLSON FILE CO., 


SOLE MANUFACTURERS OF 


FILES anDb RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


66 Nicholson File Co’s”’ Files and Rasps, *‘ Double Ender’’ Saw Files, ** Slim ’’ Saw Files. 
** Racer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Mannfactory and Offices at dihnbthatinosinoet R. a U.S.A. 


TE STIMC INIAL 


ON THE MERITS OF THE 


TABOR + INDICATOR. 


Office B. W. 


AM ER TC A ml 




























Payne & Sons, Elmira, N. Y. 
ESTABLISHED 1840, 


BUILDERS PORTABLE, SEMI-PORTABLE & STATIONARY AUTOMATIC ENGINES 








Tne Asncororr MANUFACTURING Co., 
111 Liberty Street, New York. 
Gentlemen—In relation to Indicators we would 
say that we have had in frequent use during the 
past year a pair of your TABOR INDICA- 
TC ORS and a pair of Crossy instruments. We 
prefer the Tabor, as the diagrams are much more 
satisfactory than those from the Crosby. 
Very respectfully, 


(Signed), B. W. PAYNE & SONS. 


THE “MONITOR.” 






FRIEDMANN’S 


PATENT EJECTORS)| 


-—OR— 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pata Oilers, Lubsicatons, the 
NATHAN MFG. CO. 


Patentees and Manufacturers, 


ANEW ure AND NON-LINTING INECTOR, 92 and 94 Liberty Street, 


Best Boiler Feeders in the NEW YORK. 
World. Send for Illustrated Catalogue. 


The Almond Coupling. IMPROVED COVERED SCREW 


sich fFehet SHEBT METAL or PAPER GAUGE 


motion to roptace 
quarter turn belts and 
bevel gears. 


T. R. ALMOND, Mir., 


83 & 86 Washington Street, 
BROOKLYN, N. ¥. 


FAY & SCOT 


MANUFACTURERS OF 


wooD C'ATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c. 


SEND FOR CATALOGUE. 








NOISELESS, 








a” 





Send for Illustrated Catalogue with Tables. 
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All Joints Accessible 





and Adjustable. 
Cut Gears, Straight-way 
Valves, Adjustable Feed. 
ve MADE BY 
.A.F. NAG LE, 


ee BB oe so woor sc,” Miprometer Caliners & Fine Measuring Tools 


C HIC AGO, IL L. 


A. J. WILKINSON & 


BOSTON, MASS. 


CO. 


Makers of the most complete assortment of 


To be found in the United States. 





HILL, CLARKE & CO,, New England Agents. 
SEND FOR DESCRIPTIVE CIRCU- 
LARS AND PRICES, 


MILLING nA cB TIPE, Sm 


THE GARDNER GOVERNOR. The BERRYMAN Patent 
Ones 30,000 in use FEED WATER 


eater & Purifier, 
Adapted to every style of MANUFACTURED BY 
stationary and port- 1. B. Davis & Sou, Hartford, Conn. 
able steam engine. : J 
, - This heater has been in constant use 
_ Warranted to give over ten years. None have ever ré 
satisfaction or no sale, 


guired repairs. Gives the highest re 

For circular and price sults attainable by the use of exhaust 
‘ulars {¢ ices, 

address, 


, Steam, 


Ben}. F. Kelley, Agent, 
S- 91 LIBERTY ST., NEW YORK. 
Philadelphia Office: 


Fao BERRYMAN, 32 N. FIFTH ST. 











QUINCY, ILL. 





MA CHINIST 





as 











Co. W. 





~ LECOUNT’S STRAIGHT TAIL DOG. — 0 be driven from a Stud in the Face Platt 


PRIOCBDS. 

No.1, in. $ .70 No. 10, 244 in., $1.60 
— & oo © .80 11, 2 ws 1.60 
“ 8, 1 “oe 80 “ 12, 8 “ 1.80 
= -— = sis 95 * woe 2.00 
= & @ = 95 “ 46 a 2.30 
~S we" 22 “ 15,44 “ 3.00 
=. ae 1.10 “ 4S yi 3.50 
=" <¢ 3 . 1.3 ade | hee 4.% 
S = 1.40 * Jee sy 5.00 

1 Set to 2inches, $9.05 Full Set, $34.10 


LGeCOouUnyerT, South Norwalk, Conn. 





HE DUPLEX INJECTOR 


= BEST BOILER 
FEEDER KNOWN 






5 order. Will lift water ¢ 
feet. Always ies 
water hot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 

JAMES JENKS & CO., 


Detroit, Mich. 


tow Flexible Shaft Go. 


Randolph St. 





= 48,50, 








SEU - (LIMITED) 
ees* ey Ath & Pemna.dve, 
4 Bw Ps Xe ay PHILADELPHIA. 
E. <3 Manufacturers of 
fe, N PoRTABLE 
3 / fl Topping Reaming 


—-AND — 


T Boring 
~ Mi... Machines, | € 


THOS. H. DALLETT & CO. 


No. 8 N. lst St., Philadelphia, Pa. 


Manufacturers of 


PATENT 


Portable Dsiling: Machines 


VERTICAL DRILLS, 
RADIAL DRILLS, 
MULTIPLE DRILLS, HAND DBILLS. 
New illustrated catalogue just issued. 





and Wood Polishi 


TOOLS 


S| 
tt 


= Se 












Da SR 


> ALFRED BOX & CO., 


us 312, 314, 316 Green St., Philad’a, Pa. 


Manufacturers of 


UNIVERSAL 


Radial Drills, 


Unexceled for simplicity, 
durability. , soiidit y 6 
highest standard of work- 
manship and materials. 

Photographs and particulars furnished. 


Double Screw Hoist 


Traveling 
Cranes, &c¢. 
— $end for New 
‘ Catalogue. 


DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
BOller Feeders, Fire Pumps, 
Pumping Machinery for all pur 
poses. 

Send for Catalogue, 





a 























SEIND FOr LIST 
Finished Iron Pulleys @ 4 cents per pound. 
Rough " ee s 


THE JOHN T. NOYE MANUF’G C0., 
BUFFALO, N. Y. 


Office THE DOMESTIC aan, 


vewark, 
Mr. JOHN 0. BLEVNEY, Pres 


The Blevney Mfg. Co On, 





e 5 Bat. 18, 1884, 


Newark, N. J. 

Dear Sir: 
We have 
had two of 
your fric- 
tion clutch- 
es running 
on one of 
our screw 
machines 
for the last 
six months 
and I am 
satisfied 
that they 
are the best 
thing we 
have ever 
had in that 
direction; 
It gives us 
no trouble 
whatsoever 
and we in- 
tend to put 
them in as 
we require 
to cbange. 








8, A. DAVIS, Supt., 
Domestic Mfg. Co. 


Yours truly, 


5 Not liable to get out = 


DHAPING MACHINED 


For Hand and Power, 
6’’, 8’ and 10” ‘Stroke. 


Adapted to All Classes of Work to 
their Capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, 


The Xt t Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM 
PUMP COMPANY. - 


Viass. 

















Warranted the 
BEST PUMP made ggh 


for all situations. 


PHILADELPHIA AGENT: 
DANIEL KELLY, 51 N. Seventh St. 


Pipa Office, 77 Liberty at,, Sen tak 


Lecemerive ENGINE RUNNING AND MANAGEMENT. 

A practical Treatise on Locomotive Engines, showing 
their performance in running different kinds of trains with 
economy and dispatch, Also, directions regarding the 
care, management aud repairs of Locomotives and all thei “ 
connections. Ulustrate “% by numerous e ngravings. 
Angus Sinclair, M.EK. (Now ready.) 12mo, cloth, =2.00. 


A TREATISE ON TOOTHED GEARING 
Cc mtaining < somple ste instructions for Designing,Drawing 
and Constructing Spur Wheels, Bevel Wheels, Lantern 
Gear, Screw Gear, Worms, &c.,and the proper form: ation 
of Tooth Protiles. For the use of Mac hinists, Pattern 
Makers, Draughtsmen, Designers, Scientific Se hools, ete, 
With many plates. By J. Howard Cromwell. I2mo, cl., $2. 


STATIONARY STEAM ENGINES. Especially adapted to 
Electric Lighting Purposes—Treating of the Development 
of Steam Engines—the Principles of Construction and 
Keonomy, with description of Moderate Speed and High 
Speed Engines, By Prof. Robt H, Thurston. Svo, cl. 91.50. 


JOHN WILEY & SONS, 15 Astor Place, New York, 
. Publishers of Industrial Works. 
*,* Mailed and prepaid cn the receipt of the price. 


WATER WORKS MACHINERY 


} SPECIALTY. 
onli Pond Engineering (o., St. Louis, Mo. 


GRANT MACHINE TOOL WORKS, 


Flushing, N. Y. 


JOHN J. GRANT, PROPRIETOR. 


Manufacturer of 


FIRST-CLASS MACHINE TOOLS. 


“The Only Perfect” 
BUFFALO 
PORTABLE 
FORGES. 


The Lightest, 
Strongest, most 
durable, easiest 
working, and in 
every way 

THE BEST 
Portable Forge 

MADE. 
Buflalo Forge C0., 
Buffalo, N. ¥ 


WORTHINGTON 
INDEPENDENT 
CONDENSER. 


Henry R. Worthington, 
NEW YORK. 


Boston, Pittsburgh, Chicage 

























» Cincinnati, 
Cleveland, St. Louls, San Franeiseo. 
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WML 3. SEMEN & i, - 


Philadelphia, 


» » A Large Line 
of SPECIAL TOOLS 
for RAILWAY PUR- 
POSES. 


(Rc acting at all angles 





16 il. SHAPER Eight speeds, quick return. Tool swive nie 
+ any angle. Positive feed, variable and self- 
Saddle carrying cutting bar has longitudinal traverse 54 in., and quick hand movement. oKey 


cp Weal Wot Wit Teds 


a of all descriptions and a 
great number of sizes, 
including 


Lathes, Planers, Drills 
(Upright, Radial, Horizonta 
and Multiple), Shapers, 
Slotters, Milling Ma- 
chines, Boring and 
Turning Machines, 
Steam Ilammers,Steam 
and Hydraulic Riveters, 
Cranes, Punches, 
Shears, Bending Rolls, 
Plate Planers, &c. 
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Rae, | 
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AYCINE = LATHES «RAND » LATR 


Slide Rests and Planer Centers. 


_B —HELIS— ff 
LUE PROCESS PAPE 


In Sheets and in Rolls. Prepared and Unpre- 
pared. The best article for copying Drawings. 


PARAGON & DUPLEX DRAWING PAPER. 


Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 


 REUFFEL & ESSER, NEW YORK. 
W.C.YOUNG & CO."smsa"" 


sy Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Font Power Lathes. Slide Rests. &c. 





QNEIDA STEAM ENGINE & FOUNDRY CoMPANY, - ONEIDA, N. Y. 


NEW CATALOGUE READY. 





MANUFACTURERS OF WESTCOTT’S PATENT 


> & 
\TTLE Giant oA 
{MP ROVED. 


— — 


LATHE and DRILL CHUCKS. 









15-INCH SHAPER. 
THE HENDEY MACHINE Company, 






TORRINCTON, CONNECTICUT. 


Centers and 
table 
furnished. 


extra 








Stroke l5in. ; Cross-feed 15in.; will planea pie c ce 12 inches 


high. Adapted t ote pol making and die work vew revers- 
ing movement, an »rfect accuracy of stroke with the cer- 
tainty ofac rank mac shine, ant d the advantage of changing 
the length of stroke with the symachine in motion. 





se 


Mate Seantine Di 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 











ELEVATORS 


ated with belts or hand; Auto- 
matic Hatch Doors; Hydraulic or 
Steam Elevators or Hoists. 


GEO. C. HOWARD, 





190 1% 
+ 


w. oot 


ye Absolutely no parts about this revers- 
8 ing movement liable to get out of order. 
gs Will plane work at any taper desired. 
as. Table can be removed, 

Phos 

a5 

=a 

By 

i) 

big 

bg 


and breakage of | 


Hartford, Conn. | 


With Screw or Spur Gear, oper-| 


Pa 
bSt., Phila. 12 Cortlandt S&., N.Y! 





CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
——DOWN, ANGULAR AMD. cnoee-F EED,— 


R. A. BELDEN & & 00., "DANBURY, CT. 


OF 





TA 


c/o. 


SWEETSER & MERRITT. 


“MACHINERY* 





\ BROCKTON , MASS... = 





-TrTHE—— 


Hartford Drill Phuc 


| contains the maximum of 

} power, durability and effi- 

ciency, and is fully guaran- 

teed. No. tholds from Oto 

i 14’’, price $7. No.2 2 (round 
ody) holds from iy to % 

rice $8. Sold by the A 
Address, 


A. F. CUSHMAN, 
pareatogp yy CONN. 

Manufact | kinds of Chucks 

Send for new She d Catalogue. 


5, ASHTON HAND MFG. CO., 


Toughkenamon, Chester Co., Pa. 


MAKERS OF FIRST-CLASS 


ENGINE = | ATHES 


(re now in position to put on the market 


14° CNCGINE LATHES of NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 












urer of a 














_ NEW HAVEN MANFG. CO., 


New Haven, Conn, 


TRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 


MACHINIST 


| Marcu 14, 1885 











ATIONARY @ 
M MEDIATE DELIVERY. 


BRAYO 10N & DENTON AFRED 


ETY BOILER WORKS 








ESTABLISHED 1851. 


The Horton Lathe Chuck, 


ALSO 


CHU CKhS 


for Brass Finishers’ 
Use, 
Milling Machines, 
Screw Machines,Up- 
right Drills, Cut- 
y ting-Off Machines, 
Driil Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE B. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S.A. 








wc Fluid Pressure Reducer, 


FOR 


Steam, Water, § 
m Air and Gas. au, 


—— 

eS Automatically re- 
duces the pressure 
in pipes to any de- 
sired extent. 


ROSS 
VALVE 
Co., 


652 aT Sr, 
TROY, N.Y. 











HARLES: MURRAY=s%¢- 
mae ENGRAVER on WOOD a 
SS ANN ST. 4 NEw Yorr- 





















Over 300 Sizes. 


= Power Cushioned Hammer. 


Send for New Catalogue, 


TT Tren, 


Double, Single, Angle-Bar, 
Gang, Hor 
Boiler, 
Multiple, 
Steam-Driven 


Punches and Shears, 


Twin, 
Gate, 
and 


zontal, 
Spacing, 
elt 


ALSO, 











MACHINISTS LABOR 





AY. \VAI (CRO LO] ES) | 





THE SCIENTIFIC 


PORTABLE FORGES, HAND x° 
<“POWER~ 
BLOWERS, EX- 


HAUSTERS, ETC, 


Decided improvements in 
this line of manufacture. 

Send for Catalogue of dif- 
ferent styles and sizes. 


The Foos Mfg. Co. 


SPRINGFIELD, O. 

















’ 
Patent Foot Power Machinery. CoMPLETE y 
Outtits for actual workshop business. 
With them Builders, Cabinet HY ) 
Makers, Metal and W ood Work- mtd 


ers compete with steam power. 
Machines ontrialif desired. 

Proof of value, prices, full 

detail, illustr’d cats © scsi free. 

W.F.& John BarnesCo. = / 

Rockford, Ill, 2f/ 

Address No. 1995 Main St. 7 








The Waterbury Farrel Foundry & Machine Go. 


WATERBURY, CONN. 


Patent Power Presses, 


DROP PRESSES, 


Foot Presses, Rolling Mills, 
Rivet Machines, Spinning 
Machines, Gang Slitters, 


Special 






for Sheet Metal, 
Wire, Ete. 









W/ P. BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 
WORCESTER, MASS. 








CRAIC’S 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed  Lubricators 
Locomotives, Stationary, Marine 
Portable & Pumping Engines. 





WRITE FOR CIRCULAR. 










BRIDGEPORT, CONN. 
Manufacturers of 


men The Forbes Pat. Die Stocks, 


Machines, Cutting-off Machines, 
Ratchet Drills, Special Machin- 
ery, etc., etc, 


Mention Paper. 


New ‘Class ¢” Lubricator 


FORBES & CURTIS, 


Power Pipe Cutting and Threading 


A, BEVEL GEARS, 


Cut Theoretically Correct. 
Py For particulars and estimates apply to 
BREHMER BROs., 
Machinists, 
440 N, 12th St., Philadelphia, Pa. 









ox AND 


SPEED: 


BRASS 


"uRRET 


LATHES. 


FINISHERS’ 
GEO. GAGE, WATERFORD, N. Y. 
E. P. BULLARD, Ag’t., 


‘TOOLS. 


14 Dey St.y NEW YORK. 





== SIMPSON’S PATENT ~ 
. Gear + Moulding 


MACHINE. 


The most perfect, most 
simple and most effective 
machine in existence, 

NO SUPERIOR for effici- 

, ency, accuracy and sim- 
rs plicity. 

Send for circular and 
prices. 

SOLE MANUFACTURERS 

AND VENDORS: 





BN NE uention Paper. NORTH STAR IRON WORKS C0.” Minn 'S 








J.H.WILLIAMS & CO. 


COR. RICHARDS & BOWNE STS.(NEAR HAMILTON 


N 


ER RRY)BROOKLYN, NY. 
— a oi =e a 


INGS 
























een 
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MORSE TWIST DRiLt AND MACHINE COMPANY, ! 


Sole onda of Morse Patent ig -Lip Increase Twist Drill. 


woe MASS ewe 








Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES, 
GEO. R. STETSON, Sup’t. EDWARD S. TABER, Pres*t and Treas, 


Horizontal cage Punch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE. 


Punches, Flanges of all 
and Bent Angle 
Iron from either side. 








shapes, 


FIVE SIZES. 


De ne of jaws from 6” 
to 42° 


MADE BY 


HILLES tt JONES, 


Wilmington, Del. 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer, 


§.W. GOODYEAR, Waterbury, Ct. 


Watson & Stillman, 


468 Grand St., New York, 


MANUFACTURERS 


Hydraulic Jacks & Punches 
[Improved 1884.] 











THE PUSEY & JONES CO. 


WILMINCTON, DEL. 











OF 


This cut mun!,§4 6C utting- off Shear. Extra 
strong. For the largest size of iron rails, or equiv- 






alent bars Hydraulic Presses, Pumps 
Builders of STEA NGINE Ss, Boilers, = 

Tanks, Machinery AM. FNS Mills, ’ Punches, " and Fittings. 

Shears, Riveters, Angle Iron. Cutters, Cranes, ) Lever and Screw Punches 


and Heavy Iron Work generally. . 
and Shears, 


Polishing and Buffing Ma- 
chinery, Wheels, &c. 


| | Woop- WORKING MACHINERY 


For Planing Mills, Fur. 














Ses 
. niture, Chair and C abinet 
as . — aol Goan Cc abinet Works 
SEND FOR ; <é FACTORY ST. | and General Wood-Work 
Chm | ing. Send Stamp for II- 
CATALOGUE. Mme ROCHESTER,N.Y. lustrated Catalogue to 





ROLLSTONE MACHINE CO. 
45 Water St., 
FITCHBURG, MASS., t 


J.A.FAY &CO 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing and Matching, 


Surfacing, Moulding,Tenoning, Mor. 
tising, Boring, and Shaping, etc. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


FLA LL’S PATENT 
Automatic 
Tnjctors, 


For supplying all | 
classes of steam | 
boilers with water. , 
— We guarantee 
mi these Injectors to 
“ be the best, simp- 
lest and only tho- 
roughly reliable 
Boiler Feeders in 
the world, working 
from 2 lbs. to 200 
lbs.steam pressure. 


HALL’S 
Engineering 


*9 





S.A, 





CINCINNATI, 
g Ohio, U.S.A. 













Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
achinery, Shafting, Pulleys, etc. 


excellence 


W.#H. 1. DOANE, Pres’t. D. L. LYON, Sec’y. 





J. C. HIOADL EY, 


IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS, 





Improved Serew Cutting 


FOOT or POWER LATHE. | 


14’’x40’’, 6’ bed, price $175. 
( ‘atalogue of Lathes. Drill 








and Supplies. Mailed on ap 
plication. Lathes on Trial. 











The Cincinnati Sates m 


Manufacturers of 


SCREWS, TAPS, DIES, 3 


UNIVERSAL MILLING MACHINES. 
S. E. Cor, Pearl & Plum Sts., Cincinnati, 
The Geo. Place Mach’y Ce., 
121 Chambers Street, N. Y., 
AGENTS FOR MILLING MACHINE. 
Send for Catalogue. 





Spur and Bevel 


2 GEARS 


Pulley Castings, &e. 
os 


Special Inducements to 
LIST MAILED ON APPLICATION. 


POOLE & HUNT, 


BALTIMORE, MD. 


0. 





















PATENT GEAR DRESSING MACHINE 
“re IMPROVED LATHES PLANERS &DRILLS. 
°C Wor =~) MFGTD.BY Sow 


EAS on ROCHESTES 
— 











All of the highest standard * of } 


A a Cu AN MACI LINIST 


NEW BEDFORD, | bed 


| re 





‘os oy ae om Ay Pf wa, 


@ Eley } 


abvor Wi Ui Ko 


Morse, Williams & Co, 


(Successors to Clem & Morse 
Builders of All Kinds of 


PASSENGER and FREIGHT 


~ Elevators 


Office, 411 Cherry St. 


Works, Frankford Avo., Wildey and 
Shackamaxon Sts. 
PHILADELPHIA. 


New York Cifice. 108 Liberty St. 
si STANDARD REVOLUTIONS COUNTER 


Ulster Machine Co. Send for Circular. 
E. D. WILLIAMS, Pres't, Box 1488, 











D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


Trade We Mebes Marke 
Pipe Cuttings Threading Machine. 


BEWARE OF IMITATIONS. 
Yone Genuine without our Trade-Mark and Name 
STEAM AND GAS FITTERS’ HAND TOOLS, 
PIPE CUTTING & THREADING MACHINES, 


For Pipe Mill use a Specialty. 
Send for Circulars. YONKERS, N, Y. 
OF [RON 


DROP FORGINGS %% 22 


__BEECHER & PECK, NEW HAVEN CONN. 


KOKS PRT OR0P PRES. 


“BEECHER & PECK.-«_CONN. 












Registers 2,000 
Revolutions, 











“ECLIPSE” Pipe-Cutting Machines 
FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 


Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and wery compact 
Pipe-Cutting Machine soon pay 
for itself, providing it could be 
had at a moderate price? 

Mention this paper and write 
us for particulars. 

PANCOAST & MAULE, 
Philadelphia, Pa. 
Made In Three Sizes, Cutting Pipes %% to 6 inch. 


CROSBY STEAM GAGE AND VALVE CO. 


Manufacturers of INSTRUMENTS for Use on 


STEAM ENGINES, BOILERS, Pu ds, be 








Manuf’d Solely by the 
American 
<o | Steam Gauge 
Co., 








‘SSB ‘WOISOG ‘J291]9 JOATIO 16 B 96 


Write for Particulars to 
24 inch Eureka Planer 





Sole Proprietors and Manufacturers of the 
CROSBY STEAM ENGINE INDICATOR, 


SPECIAL INDUCEMENTS TO ENGINEERS. 


PECIAL « TOOL 


FORR Mee Sxops 
L. B. Flanders Machine Works, 
PEDRICK & AYER, PHILADELPHIA, PA. 


Proprietors. 
If You Want the Best STEAM PUMP 


For Mining, Railroad or Steamboat use, Paper M 

Chemical or Gas W orks, Tannery, Brewery or Sugar 
Refinery, Drainage Q uarries, Cellars or Plantations 
Irrigating or Hydraulic Mining, Sinkit g Foun 

tions « ofte +r Dam, Sewer, Well Sinking and othe: 
Contractors’ W ork, or Raising Water for any 
kindof Manufacturingor Fire Purpose; writ« 
for anillustrated descriptive book onthe New 








and Matcher, 





eqEt AEs . x \ \ 
THE EGAN COMPANY, Mrss, 


Successors to the Cordesman & Eg s 
201 | to 221 W. FRONT ST RE rT, i ATI, OHIO, 


Bt i ta 

















Sebastian, May & Co.’s | 


Pressesand Machinists Tools | 


186 & 188 W.Pearl St., Cincinnati, 0. | 


MACHINE MOULDED 





a 


Pulsometer, containing greatly reduced 
rices, hundreds of testimonials, ete. Mailed 
oo Prices 100 per cent. lower than others. 
Every Pump tes ted before shipment and 
ented. Economy and 
Parnenseter ate am 





varanteed as repre 
Efiic iency U1 nec quale d 











Toe Fox pal. Universal Ti immer 


A valuable Tool on Pattern Work 


ich. 


Iron and St eel 


DROP FORGING 


Of Every Description, at Reasonable Prices, 


R. A. BELDEN & C0., DANBURY, CT. 


a 


| 


ANI ANGLE 
FOX, 


Send for Circular. 
riarn 
R. 
Grand Rapids, 





CUTS SQUAKE,or 



























Ngiacuine ewe and |i THE BATON. COLE BURNHAM C0, 
diam, Power applied to <um $3; 82 & S4 Fulton Street, New York, 
s:+ PIPE CUTTING and THREADING MACHINES 
Sas OPERATED BY HAND OR PowER 
Es FITTINGS VALVES, PIPE, 
4: ) PIPE TOOLS, 
ane z "STEAM, WATER AND GAS. 
pre avonding z Factory, Bridgeport, Conn. 









AMERICAN 
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WILLIAM SELLERS & CO., 


Friladelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


- Shafts, Couplings, Hangers, Pulleys, Mill Gearing on! Lathes, 
ar Planers, Drills, Shapers, Bolt Cutters, Railwa ay Turn- 

tables, and Pivot Bridges, Gifford Injectors, Sellers’ 
Improvements, New Patterns, Simple, Effective. 


New York Office, - No. 79 Liberty Street. 








F 

o > 

a a) 

Bp ie7) 

fee] - 

b b& 

4 ° 

: ” ERIE, PA. 

9 yy New York Sales Room 

a | 45 Dey Street, NEW YORK. 
A i Are prepared to fill orders for their 

fa 

2 g NEW AND IMPROVED 

es 5 

: = STATIONARY + ENGINES 
g for all purposes from 25 to 40 Horse-power toge ‘ther 


with any style of boiler preferred. This Engine 
is fitted with heavy counterbalanced Crank 
and Automatic Stop Governor. 
PORTABLE ENGINES with Return Flue 
Boilers also a Specialty. 


Catalogues and estimates cheerfully given. 





1,800 ENGINES NOW IN USE. 


Send for Illustrated Circular and Reference List. 


The Westinghouse Machine Co., 


PITTSBURGH, PA. 
SALES DEPARTMENT CONDUCTED BY 


WESTING HOUSE, CHURCH, KERR & CO., 17 Cort- 
lanct Street, New York. 
eg MORSE & CO , Chicago, Cincinnati, Cleve- 
land, Louisville and St. Paul. 
FAIRBANKS & CO., St_ Louis, Indianapolis and Denver, 
PARKE & LACY, San Francisco and Portland, Or. 





























Street, 














Seuthnrars Found & Mati C, 


430 WASHINGTON AVE.,, 
Philadelphia, Pa, 


44 ASTOR HOUSE, NEW YORK. 
154 LAKE STREET, CHICACO. 


Sole Builders of “PORTER-ALLEN” § “SOUTHWARK” 
























and References. 


tend for Circular 


jAM 


BERTVILLE IRON WORKS, 


LAMBERTVILLE, N. J- 


Manufacturers of the ** Lambertville” 
Automatic Cut-Off 


STEAM ENGINE, 


ALSO, 


PLAIN SLIDE VALVE ENGINE 
COMBINED ix 2 H AND SHEARS, 
MACHINE TOOLS, A 
GENERAL CONTRACT WORK. 










ZELL SAFETY WATER TUBE BOILER, 


Over 2000 H. P. sold in 6 months. 


SEND FOR CIRCULARS. 








"| rrowa 120m WORKS, BROOKLYN, N.Y. 


—| VAN DERE Wath TURE BOILER, 


Cheapest and 
best boiler in 
market. 





Safety, 
Econo my, 
Durability. 


VAN - DYKE 


MFG. CO., 
> G0 GreenpeintATe. 
BROOKLYN, K.Y. 








Nt ‘i 
‘aL i 


STEARNS | MFC 5. COMPANY 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERTE, PA. 








BSTABLISHED 1855 


_ Buerk’s Watchman’s Clock. 
with Safety Lock Attachment. 
20 PRIZE MEDALS AWARDED. 
Tocontrol watchmen in manu- 
@ facturing establishments, public 
buildings, warehouses, etc. 
Simplest, strongest, cheapest 
and most complete of its kind. 
ene” with , complete, 
850. ‘Send for Circular, 


0. E. HAUSBURG, Sole Agent, 
71 NASSAU ST., Room 3, N.Y. 








PARKE, Lac Y & CO., Salt Lake City, Utah, and Butte, 
EATINGIMPL oy ME NT & M AC HINK CO., Dallas,Tex. 
SHAFTING, abn 
~ AV ‘SRILL, Delft, Holland. 
17 Cortlandt INTE W York. 
INDERS FOR THE AMERICAN 


=o 
N. C. 
MRAY & ( 0., Ny y and meena, Australia 
A Speciadey. 
i Consulting 
Design and Furnish Everything Pertaining to the 
MACHINIST, $1.00 BY MAIL. 


Contracting 
MECHANICAL eAGINRRERGI 
(TENERATION, ‘['RANSMISSION and APPLICATION of POWER. 













THE NATIONAL | 
FEED WATER 


==HEATER 


A brass coil heater zie Fah The Single Post or Open Side Iron Planer. 

feed water at 210° to 2 

enheit by use of exhaust steam. 

Our prices are low and rea- | 
sonable, and we aim to sup ply | | 
the cheapest, best and most 

ive Heater in the market. Fi vol 

sizes. No.1, 8-horse Heater, $17. 

N No. 10, 100-horse Heater, $150. 

Iron, Brass and Copper Coils | Manufacture 
and Bends made pes OF- |Machine Tools 
der. Circulars and price 

“a “ listssent on application. and Special 

National Pipe Bending Co., 


New Haven, 


Connecticut. 
GA'TE, GL OBE, ANGLE, 


ENKINS’ PATENT VALVES, “Ata sR', GASe 


MANUFACTURED OF BEST STEAM METAL. 


The Jenkins Discs used in these valves are manufactured under our 1880 patent and will 
stand 200 lbs, steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 
Q SENE FOR 


JENKINS BROS. ¢ is NEW. LIST, 


THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. 


; Vertical Condensing: Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BOTLERS. 


Manufactured by the 


> Fl Tranding PMLachine Co, 


FisHEin-0n-THE-Hupson, N. Y. 


Send for Catalogue A, containing Illus 
trated Description and References. 





Adapted for long 
and wide work. 








‘Detrick & Harvey 


Guarant’d equal 
to the Two Post 
Planer in the 
amount and quali- 
ety of work. 


BALTIMORE, MD. 


Machinery. 
Ds 
0\9OR/ 


ov 





John Street, New York, 
9 Kilby Street, Boston. 












The Beckett & McDowell Mfg. Co. 
>) Stat NES 


Hoists, Pumps 
AND GENERAL 






Mining Machinery. 


120 LIBERTY ST., 
NEW YORE, 





HE LAWSON NON-EXPLOSIYE BOILE 








This is the only steam boiler ever devised in strict 
compliance with the demands of natural laws. It 
gives complete immunity against explosions, de- 
livers dry steam, prevents all incrustation and de- 
posit on the bottom plates, affords safety with high 
pressure, and secures great economy. The inven- 
tion is applic able to every style of boiler, and can 
be readily applied, internally or exte srnally, to new 
or old boilers. 
manufacturers. 


Lawson Non-Explosive Boiler Co., 


Send for description. 





155 & 157 BROADWAY, N.Y. 








Send for Illus, Catalogue, | 


Licenses granted on liberal terms to | 





THE LOWE BOILER. 





BRIDGEPORT BOILER WORKS, 
WM. LOWE, Proprietor, 
Successor to LOWE & WATSON, Bridgeport, 


MANUFACTURER OF 


THE LOWE BOILER, which eight years’ use of the 
steam supe rheating drum style, and sixteen of the Lowe 
Boiler, under all conditions, has proved to be the most 
satisfactory boiler known in all re spects. Gives dry steam, 
The process for combustion of the gases is in the construc- 
tion and setting. Burns any fuel and gets as much result 
from it asany boiler or setting at no more cost, with greater 
durability, Send for descriptive circular. 


I. MW. MOYES, 
General Sales Agent, 37 Dey Street, New York. 


OSGOOD DREDGE C0,, Atsany, N. ¥. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN K, HOWE, Secretary and Treasurer, 


Manufacturers of 


Dredges, Excavators, Ditching Machines, Derricks, &¢., &¢. 


Conn. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. (THE WATTS C AMPBELL CiO., NEWARK: 


25 to 1000 H. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
ef all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-Off Engines, 12 to 100 H.P. for driving Dynamo Machines 
aSPECIALTY.—-Illustrated Circulars with various data as to 
“c practical Steam Engine Construction and performance, free 
6 by mail. Address 


— ENGINE CO., Salem, 0. 


DAVIS,€23 S. Canal St.,§Chicago, Il. 
ak ROBINSON & CARY, St. Paul, 





Minn 


Ae e EO. A. BARNARD, 70 A t H >. ae oe 
Sales Agents ‘4° and 53 Mason Building, besten, Mass. 





“OTTO” GAS ENCINE. 


Overi14,000 Consuming 
in Use. 20 to 70% 


CUMMER ENGINE CO. 


CLEVELAND, OHIO. 





less Gas 
_Amaried Gold Medals and All : 
hest Premiums for BEST AUTO- ) fee 
MATIC ENGINE at both Cincinnati I r—— 
and Louisville in 1883. SCHLEICHER, SCHUMM & CO., 
Send for 150 Page Illustrated Catalogue. 214 Randolph St., Chicago 


$34 & Walnut Sts., Phila. 


THE ALBANY STEAM-TRAP (0S 


BUCKET AND GRAVITATING 


TT: R:-A:P:S 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 

We also manufacture Blessing’s 
Patent Renewable-Seat Stop and Check 
Valves.—Send for Circular. 


Albany Steam-Trap Co, 














Albany, 


Bucket. N. YX. crenvtnaiion, 











BUILDERS OF 


‘WARDEN & MITC 


Germantown Junc., Philadelphia. 


: 





BOILERS, 
Gas HOLDERS, 


GAS 
GENERATORS, 


TANKS, 
STILLS, 
BRIDGES, 
ETC., ETC. 





aie, 























Hydraulic Riveting Plant and full facilities. 











SELDEN’S*"="*PACKINGS. 


Recommended by Leading 
ngineers for 
Steam and Hydraulic Use. 


The Korting Exhaust Steam 


INDUCTION 


CONDENSER. 


L. SCHUTTE & CO., Mfrs. 


For Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump 
required. 

Offices and Warerooms: 


12th and Thompson Streets, Phila. i 
A, ALLER, 109 Liberty Street, N. Y. 
JARVIS ENG. 00., 7 Oliver St., Boston. 


SECOND-HAND IRON WORKING MACHINERY 







Made either w ith or with- 
out Rubber Core. 


RANDOLPH BRANDT, 38 Cortlandt St., New York. 








GLASS TUBE CUTTE Re 


—<7 








= = 


The cutting is done on the inside of tube by a sm of tae Gee cael a hard 
steel wheel. Will cut any size or grade of glass tube. No 
practice required to operate. 

Price $2.50 each, (Discount to dealers.) 
Manufactured by HUNT & CONNELL, (Limited.) 
SCRANTON, 





PA. 








One 12in Bolt Lathe. Bement. IRON-WORKING MACHINERY 

16 in. x 6 ft. Engine Lathe.Ames. Good ooer. , a 
16 in. x6 it. & 7 yoft** Harrington. Good order. 

2@in.x 7 ft. Ames. NEW. 

Win. x & ft. nie Harrington. ‘ 1 Engine Lathe, each 10, 11, 12, 13, 14, 15, 16, 18, 20, 
4 in. x 10 ft. a Ames. 22, 24, 26, 28, 30, 36, 42 and 48 in. swing; length 
12 in. x 14 ft. sig Niles. as of bed to suit 

52 in. x 26 ft. 4s Bement. Good order. 1 Fox Turret Lathe, each 18,15 and 16 in. swing: 


22x38 in.x12 Extension Lathe. Harrington. 5 ft. bed. 


One Brass Lathe with Chasing Bar. Cheap. 1 Sq. Arbor Fox Lathe, 15 in. x 6 ft. - : 
One 12in Stroke Crank Planer. Belden. 1 each, Hand Lathes, 10, 12, 14,15 and 18 in swing. 
20in.x 4 ft. Planer. New Haven. 1 Iron Planer, each to plane 18, 20, 22, 24, 26, 30 and 


18in. x 3ft. Planer. Wheeler. 36 in. wide and high: length of table to suit 


20in. x 5 ft. Planer. Hendey. 1 each, 16, 20, 22, 23, 25, 28, 30, 34, 38 and 42 in. swing 
30 in. x 8 ft. os Pond. Upright Drills. 
36 in. x 12 ft. ae Niles. Nearly new. 1 each, 2, 3, 4 and 6 Spindle Gang Drills. 
37 in x 9 ft. N. Y. .E. Co. Good orde r. 1 each, 8. 10, 12, 15, 20 and 28 in. Shapers. 
42 in. x 12 ft " e 1 No. 2 Milling “Machine, Lincoln pattern, 
One 15in. Shaper. Hendey. 1 Grant & Bogert Milling Machine 
10 in. Stroke Slotter. Hewes & Phillips. 1 each, Nos. 2, 4 and 5 Screw Machines. 
One Universal Miller. Brown & Sharpe. 1 each, 3 and 7 Spindle Nut Tapper 
One No. 1 Screw Mach., pr. feed. Jones & Lamson. 1 Boring and Turning Mill, each 50 and 72in. swing 
One Milling Machine. Poole. 1 Cutter Grinder. 
Brainard. 1 12 in. x 24in. Cylinder Horizontal Engine. 
One Milling Machine. No 2 Garvin 1 each 4, 5, and 6 ft. Arm Universal Radial Drills. 
No. 2 Miller. P. & W. Lincoln Pattern. N’ly new. | 1 Pat. Makers Lathe, 25 in.x 12 ft. between centers 
No, 0 2-Spindle Drill. Pratt & Whitney. New. 1 Grant’s New Universal Miller. 
No. 1 1-Spindle Drill. Smith & Garvin. 1 Pr. Bending Rolls for % in. x 60 in. plates. 


One Profiling Machine. Garvin 1 spindle. 


One 10-ft. Vertical Boring Mill. Sellers. SECOND-HAND. 


One No. 4 Taft Shear. Nearly new. Engine Lathe, each t8in.x sft. Good as new 
One No, 4 Stiles Punch Press. New Iron P laner 24 x 24x 6 ft. 
One No. 20 Bliss Punch Press "20x 20x 4ft. Al order. 
We havea full line of new m’ch’y, andare prepared “ “ 4x%4x 5ft. * ‘“ 
to make low quotations. We are also «vent for the “ “ 30x 30x 7 ft. 
following firms, whose m’ch’y we furnish at mfrs’, “ “ 32x 30x Oft. 


Write full particulars of what is wanted. 
NEW YORK AGENT FOR 
Brown & Sharpe Manufacturing co, 
Powell Machine Tool Co, 

Bradley’s Cushion Hammer, 

National Mchy. Co. Bolt and Nut Mehy,. 
Hilles & Jones, Boiler Tools, 


prices. 10 lb. Bradley Hammer. 
Lincoln Pattern No. 2 Miller. 
36 in. Gear Cutter. 
Horizontal Boring Machine ; 
centers ; 36 in. swing. 

All Kinds Machinist’s Tools and Supplies 
Slates Sensitive Drills. | NEW YORK AGENCY OF THE TANITE CO., 
Elliott's Drills. Gage Brass Lathes, | GRANT & BOGERT MACHINE TOOL WORKS, 

AND FOR THE NEW POLISHED SHAFTING. 


E.P.BULLARD, 14 DEY ST.,N.Y. us. prentiss 2 co., 42 Dey st.,N.Y. 


Peek fk tek te ek kt ek 


takes 6 ft. between 








| i 





as A or 


Improved Corliss 
Steam Engines, 


IN FULL VARIETY. 
Sizes varying from 30 to 2000 H.P. 


Horizontal or Vertical, Direct 
Acting or Beam, C ondensing, 
Non-Condensing or Compound. 

Send for Circular. 


BRANCH OFFICE: 


E Cor. Sth and Charen sina 
PHILADELPHIA, 





AUTOMATIC == 












CUT-OFF ENGINE © 


Embodying a New 
System of Regulation. 


The Governor Weighs the Load. 


Send for 


Cireular A ts 


GENERAL 
AGENTS: 
S.L. HOLT & CO., 
67 Sudbury Street, Boston, Mass, 


Kingsland, Jackson& Co. 
28 So. Canal St., Chicago, LL. 
823 North 2d St., St. Louis, Mo. 


TATUM & BOWEN, 


Portland, Ore. San Franciseo, Cal. 


Se 


Tal Engine Co, 


ERIE, PA. 


WE CHALLENGE 


. rood ree 
. on good regu 


HOLDS to 





THE WORLD 
h ABSOLUTELY 


onstant speed under all changes of load, 


lation. Only Engine whi 





THE ALLEN PORTABLE 


For Boiler and Tank 





Work, 






io 
{19 To RN _ 


The Allen Portable Riveting Machine Co. 
Henry E. Roeder, Mgr. 82 & S84 Nassau Street. N. Y. 





THE 


HOL LAND LUBRICATOR VISIBLE DROP 


Is wunrents ed to be: 
A perfect insurance 
against the cutting of 
Valve -seats, Cytinder, 
and Governor Valves 
of the engine 


Win 6 months in saving of 
oil, coal and packing 

3. It willinsure more 
speed in the revolutions 
of the engine, say from | 
to2 





; . atrokes per minute, 
thus increasing the power of the engine Manufactured by 


HOLLAND & THOMPSON, 217 River St., Troy, N. Y. 


FOR SALE 


THE FOLLOWING 


Second-Hand Machine Tools, 
all in good order, and ready for 
delivery: , 





immediate 


One Engine Lathe, 42’x14’ triple geared. Niles 
. Tool Works. 
One ea. 66 38x15’ 6’ and 17/6” bed. Pond. 
One 66 28”x17' 6 $6 #6 
One 6 26x12’ bed. Niles Tool Works. 
One * 66 24x10’ and 12’ bed. Pond, 
One * <6 20'x6/8/10/ and 12/6” ** sad 
One ad 18”’ =, 66 66 
One * $6 16’’x7’ 8’ 10’ ved. Bridgeport 
s esate Mach. Tool Works. 
One 8’ x 9” Vertical Engine, N. Y. 8S. 8S. P. Co. 


One Suspension Drill. 


For further particulars, prices, &c., write to 


N.S. HEPWORTH & (0. 


** Glenwood Station,” VONKERS, N.Y. 


CEORCE H. BENJAMIN, 
Electrical and Mechanical Engineer, 


Expert in Patent Causesand Solicitor of American 
and Foreign Patents. 


BROADWAY, NEW YORK. 


FOR SAL SB 


The following extra heavy machine tools: 


1 8’x8’x16’ Planer. Double Head with 

1 interchangeable Side Head. 

1 48’ swing x14’ Forge and Roll Turning Lathe. 

1 36’ ” x16’ 2 

1 Double Column Universal Drill Press. 

Two Heads. Above Tools all new and for 
immediate delivery. 


Hewes & Phillips Iron Works, “qyvay*: 
THE BABCOCK & WILCOX C0., 


WATER TUBE STEAM BOILERS. 
80 Cortlandt Street, Now York. 
107 Hope St,, Glasgow, Scotland, 
BRANCH OFFICES: 
BOSTON: 50 Oliver Street, | 
PHILAD’A :382N. 5th Street, 
PITTSBURGH: 98 4th Ave, 
CHICAGO: 648. Canal Bt. 
CINCINNATI: 64 Ww. ard St. 
NEW eek EANS 
5A ( ‘arondeiet Street, 
SAN FEAR ISCC 
I Mission Street. 
HAVANA” 50 San Ignacio 
Send to nearest office force irculas 
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RIVETER| HEWES & PHILLIPS’ 


2 It will pay for itself | 





| 
| 
| 





at \ 







7 f 
ALE iw 


Iron Works, 


NEWARK, N. J. 


Manufacturers of 
IMPROVED e- 


CORLISS ENGINE, 
2 ALSO 
THE ALLEN PATENT 


High Speed Engie 


BOTH 
Condensing and Non-Con- 
densing. High economic 
duty and fine regulation 
guaranteed. Tubular Boil- 
ers and Steam Fittings. 

PLANERS, LATHES, 
Gear Catters, Shapers, Slotters, also Hydraulic Oil 
Presses, and Veneer Cutting Machinery, 
SHAFTING and GEARING. 

HEAVY PLANERS A SPECIALTY. 





Send for 72-Page 
Illustrated Catalogue. 
Ww. T. COMSTOCK, 
6 ASTOR PLACE, NEW YORK 


DRAWING 


INSTRUMENTS 
SECOND-HAND MACHINERY 


FOR SA LE 





One Engine Lathe, 20 ft. bed, 42 in. swing 

One Engine Lathe, 16 ft. bed, 48 in. swing. Bement’s 
make 

One Engine Lathe, 16 ft. bed, 40 in. swing. Bement’s 
make 

One Engine Lathe, 16 ft. bed, 36 in. swing. Bement’s 
make, 

One Engine Lathe, 12 ft. bed, 25 in. swing. Bement’s 
make. 


One Engine Lathe, 12 ft. 
ven make 

Iron Planer, planes 24 ft. 
Excellent condition. 


bed, 26 in. swing. New Ha- 


One long, 62 in. x 62 in. 


One Iron Planer, planes 10 ft. long, 78 in. x 72 in. 
tjement’s make. 

One Iron Planer, planes 16 ft. long, 42 in. x 42 in 
Bement’s make. 

One Iron Planer, planes 11 ft. long, 36 in. x 36 in. 
Bement’s make. 

One Iron Planer, planes & ft. long, 30 in. x 30 in 

One Tron Planer, planes 7 ft. long, 30 in. x 301n., 
New Haven make. 

One Iron Planer, planes 6 ft. long, 28 in. x 28 in. 
Halliday make 

One 5-foot Radial Drill. Bement’s make. 

One 40-inch B. G. 8S. F. Upright Drill. N. Y. Steam 


Engine Co.’s make. 
One 42 inch Car-Wheel Borer. 
One 12-inch Slotting Machine. 
One Axle Lathe. 
One No, 2 Bett’s Power Punch. 
Two Durrell’s 7-Spindle Nut Vappers 
Send for lists New and Second-hand Tools, too long 
for publication 


Bement’s make. 


The George Place Machinery Co, 
121 Chambers & 103 Reade Sts., 
NEW YORK. 







A M F RIC AN 


gost ~~ THE FOLLOW- 


HA TREATISE 


——0ON THE— 
CONSTRUCTION and 
USE of UNIVERSAL 
GRINDING MACHINES 


MADE BY 


BROWN 1& SHARPE MANUF’ Co. 


PROVIDENCE, R.I., U. S. A, 


Manufacturers of Fine Machinery and Machine Tools. Fully Illus- 
trated. Sent per mail on receipt of P. 0. Money Order for $1.33. 


CAR WHEEL & AXLE MACHINERY 


R. R. AND LOO SHOP EQUIPMENTS. 



















KING, mane. 


_cuMORRS. ON, = 





SOUBLE AXLE LATHE, ance Goin: 
N ILES TOOL WORKS, crak 
| CHICAGO, 






HAMILTON, OHIO. | 


153 Lake Street. 








WESTON’S PATENT SAFETY 


PILLAR CRANES, 


ANY CAPACITY. 


Load Always “ Self-Sustained ” 


auaaatl Specification and Tender promptly submitted on 
: ua ge, receipt of Capacity, Height of Hoist, and Effective 
Radius desired. 


STANDARD SIZES IN STOCK. 


STAMFORD, CONN. 


| PHILADELPHIA, 
15 N. SIXTH ST. | 


Crane Catalogues on Application. 


NEW YORK, BOSTON, 
62 READE STREET.!| 224 FRANKLIN ST. 


General 


17 IN. SWING, 


Other Sizes 
at proportionately 
LOW PRICES. CINCINNATI, OHIO. 


E. GouLp & EBERHARDT, 2-E.GARVIN & CO. 


NEWARK, N. J. 139 & 141 = St., New York, 
Pat.Universal Automatic Gear Cutter, 
Manufacturers of 


Opinions of those who use them, 
Clark Thread Co., Newark, N, J. ’ ot 


30 in, ** Lt de es excelle snt work with 
INCLUDING 


little attention. 
Mason Mac hine Works, Taunton, 
Mass, SV inch. “ Best auto matic 
MILLING MACHINES, 
DRILL PRESSES, 
HAND LATHES, &c. 


machine we have seen yet, 


CHICAGO, 
64 LAKE ST, 





“49 5, Bighth St. 





















VISE. 


Wiley & Russe all Manuf’g Co, 
Greenville, Mass. $5 inch. * We 
like the mac chine ve ry much,’ 

Kall Bros., Madison, Wis, “*We 
regard it as se agrend success. It is 
just what is wanted.’ 


~ 
4 


MACTIINEI 


We make three 
sizes of this Vise, 
with steel jaws and 
screws. Screw and 
cap covered with 
sheet steel to prevent 
wear from dust and 
dirt. 


Send tor Catalogue. 


NW) 
ul 
Hilla 


MILLING 


THE PRATT & WHITNEY | 








M AC HIN Ist Dilanom 14, 1885 





COMPANY, 


Shaping «:+< 


“pels Machines 
with 12 in. and 14in. stroke, all 
feeds automatic. 
KEY - SEAT 


Cutting Machines, 


= PLANER & SHAPER 
CENTERS & VISES. 


*:* Hartford, Conn. °:- 


MANUFACTURE 


PLANERS 


to plane 16in. x 16in. x 3 ft, 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 


PILLAR SHAPERS ( 


with 6 in. x 10 in. stroke. 


THE BILLINGS & SPENCER CO, = 


C HARTFORD, OT., 
A Ws bale a. 


BILLINGS’ Drop Forged LATHE DOCS. 


sheen ED FROM THE BEST 
IPON AND STEEL FOR 
THE PURPOSE. 


A Full betes in Stock. 


Dron Forgings 


OF EVERY DISCRIPTION. 

































Photo- 
nm applica. 


LATHES 
Cuts. 


es tarnished o 


n. Lowell, Mass., U. 


wit 


BRASS — MACHINERY, rT 
oSSe 
12in. & 16 in. Monitors , 2e- . 
/ Valve Milling Mach’s i Ss 
ng Mac lS = g 
c Double Key =e = 
Lathes, Se 
Speed Lathes Q = a 
=—  — Slide Rests, _— 
Revolving o 2 
Chucks for = & 
Globe Valves, BE 
Two-Jawed Woo 
== Chucks, ia & 
faa— Small Tools 0 
and = 
Fixtures. © 
® 
£ 
~ 
q 
oO 
£ 
a 
A 


New Designs, Quick Delivery, Great Variety. 


FOND MACHINE TOCL CO, 





aphs and Pric 


fio 





Manufacturer of ENGINE 


BE. from 16 to 48in. swing. 


2 





GEO. W. FIFIELD, 








Gears cut or made to order. Of every kind, spur, ‘a & 
bevel, worm, rack, ratchet, internal, etc. Of any size, 


In any mate- 


ALLEN, PREsIDENT. 


from a quarter-inc sh to six fe et diameter. 


e WHEELS and GEAR CUTTING. 


rial. Inany quantity. Small gears on hand for free W. B. FRANKLIN, VICE-PRESIDENT. 
delivery by mail. Send for canemeten price list. a 
B. GRA ly St., 3 
— d shone d — J. B. Pretrox, SkorEtTARY. 











PUNCHING PRESSES, 


Dies and 
other Tools , 
for the manu- 


EATERS 


“sy, VE 














kinds of 
SHEET METAL 
WP] Davis plone 87 NY. 4 coops, 
A Key Seat Machine will save enough in sixty days’ use to Drop Forgings kc. 


pay first cost; no shop can afford to do without one. We 
ave now ready for promos shipment, both Key Seat Ma- 
chines and 20 in. Drills. Send for Photo. and Catalogue. 


W. P. DAVIS, North Bloomfield, N.Y. 


Stiles & Parker Press Co,,™dletorn, 
BRANCH FACTOBY AND OFFICE, 59 DUANE STREET, N. Y. 





& BUFFALO STEEL FOUNDRY, "nv. 
ORDERS ane 3 CORRESPONDENCE PRATT £.EEtchwortn, 





Manufacturers of IRON and BRASS 


WORKING MACHINERY 


also swivel. 
particular. 
Round and Square Arbor Lathes of 12 
in. and 14 in. swing with side motion 
and chasing bar and without back gear 
® for ELECTRICAL and other light 


"| Tponee, BARKER & CO., 


Cincinnati, Ohio. 


Monitor Turret Lathes with Chasing 
Bar. These lathes chase right and left 
hand threads without changing leaders, 
thus saving expenses. The center of 
holes in turret is high enough from top 
of plate to enable dies or box tools of 5 
inches diameter clear around. Have & work at reasonable figures. 
side and end motion lever and screw, Write us for Prices, it will pay you, 


Box Chucks, Valwe Millers, Speed Tathes, &c., &c. 


Are first-class in every 








MANUS. wu SUREB 





9 v.m.cARPENTER 





PAWTUCKET.R. I. 





APA 











